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Bronchitis .1 

j^* - , 

Ji/'&J f *L. Xx JZ yjtrsj*- Jl 2L [ inflammation: Oj'jXtib^x^JfrfX^O^U 

i o .xj* ) w r Ji ? kJc- Jij- o>j*i>6 x**- S'Jl ; ^* 

- w ?£-k( );V~i-'t^ ft&jsrb/s&*}'2 1 * 
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2K i j Lt/V ^>u ^cT 1 - (chronic )wtV 

1 <sfh$j&^SL J U*J ^ .'£*S^ L J £-*«£ £ ' 

Jc*s/tL ) -iV ^ Jtfu ■ </*&-< -«f- ri*K 

I „ w - * , 

J^mc- fw^X-; -f- 
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«,& -uj* 

L-ffijM s >A/£ t shortness) J^T J c/Vv*'^ J-*/’ 

Amphysemu iCtfa . 2 

fet Oh^hfjit ijrl/Ji X J%C j D£ b— J 1 - Ju .i. -V >'£ > Jl j ^ ^'w- K W^' 

■ ^ -( 1 0.9 J* )*-C IfftfaJ' 


Jjr*As£ pjvf. jtf« i 0.8^ ::: 

U£\ 'i)uLn 

Jt- 45-41. J *r v ^614 —i 




(/'i)./^ « i/^Xt/lXU -inb ■ «mJ* sH 

J^f n l 1 *: £, /j ' 1 - Z- J*^*?*^- 0 }r* 

Lrhl~3U\j^±s&* (shortness)*/ cft/V^W* J tC */*“'- <s- jlf Jt^axC. j>^ttjf\ j*V 
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-% CK& s /^✓-C' l ■' , ■' ,l y^^oh. jtf-j 

Pneumonia Uj^ J 

wT /L.s_ c/^-i* k uv 

J/i* * 5 -•£- tKf^ (SEnqprocacrw pneumoniae ) Jtr'jC »^i$ /-£ ^,^ri** *X* <— -' 

-<-.&rXt } J-JiJ:L ]&\ jfrtK L-bl-Xc- J/WfJPO 

fc *ifc < 1 

£-lf 

u/.^ru/<=_ (pus )j^*(*fi->v i_ ;y/A' 

^.tx 



tf/ 10.10^ in 
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-£Z-lftr— /— t/*VVVJj? 


-J2* r fr'iyC^ t i J" jU"*i_ ifc/' 


Asthma .4 
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J ***/£ Jtijs /jU'C i$ tx \Jt? ?4. Of ^‘J s \S ‘^r t ^ > - - wj If ^ s/^^r- ■— ■ */£ * «X*/* iJl^J 
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^(carcinogens) \fifcA 
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JWUlJl" 

XiAtJZh'rfcL '#n;«- A*_ or 

^r f «.V'4.A -r-.- -• ••'•u f-Jrs*v»**\n 

»•*.*(* *"cV- >i, •_•?'■.•■ 

- w "w^vtV V — v .' • •' *=- /j v r, < ir l| / > 3 g- . ^b^L- y.^L £ 

m • 

~ £»c-<- , tfL u t* Ji/ta; 

v/C X .y 

: tet^f ) */ f stH i/ 1 -f- tK ^ J f> r^ 

— *— / yi>: v*V*_ /a V l^'^l/u^Or'i^^tWorld Health Organization 


•*t 


J w *2j$9f *Jp (nicotine }<^*/ 
£■' ^ (insecticide) *,* i'*’ 

— rw* ■,£* J— l/ 'i'. r ^ l '' ? ‘-«^ ^'-* 
j». •£ ? j £ A f (f oT^c^JM •- -* 

-^> ftf* u*//)A£ ^,,i.*c.; jJ«/? 

-£v w r^V^ j;. J*»c , 

r «& - f *02 v- t'V^ J :yCr -r- J' ; / C *w 
V^- 3.4% ^ y/ 


Bad Effects of Smoking 10.3.1 

V* *•— ■ * ^ 4,000 v*- J^fu— t j, ^ l U*’ fc -*?V'aL, <Jl f)£ /■ 

•vJ/^ 4'^ ; ‘- /, - ,£ - -S*Of •*„?£- J9=? Ary sofitfc^ jZj- 

J'fc J&'=- Jfa" Jv> if \jffc- &tt 

~ ^-~G- *pOX JE» J — lz*' jt jj r*\ Jt*4^ Si iyji *£?•' 
c- [^ w 1 1-' 1 u ^ i 

jt , ig jtfi. y cr+*?4- ^ S+;jZ;Sr-<Lr 

Jjt**jt.\- — -jSV-^ tk ih; ^ ^-rJ cv»> »>' t 

A J-*- ;i A^jS-.juf *</^*cU' 

.=- *<jr L.j7/jxlt J '* 'Me- ^ >*sj: £f>£ 
~J2 *— * 'ftw' 1 / 1 J/i 4 /rwiLC J 1 ^ 
wT^-'f^-w'**' ~Jc : >^*rV f jy, y if ^ ^ /t^L <— ^ sA; A/ * 1 V 
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HOMEOSTASIS 


tl.l Homeostasis in Plants 
11.2 Homeostasis in Humans 
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M.3 Urinary System of Humans 
1 1 .4 Disorders of Kidney 
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A &%L .1 

, -w£ c- \jHJ AA 4 > ' 3<L. f»/| f<)( flow chart Ki^ .2 













Science. Tec hnnlogy and Society X 

- w : jA ji c&us* .i 

-vj g - 3)^^T Jt \£f ^\ u A/*— -*'"- J vL »/U** J 

• _ 

On -II lie* Learning f A 


Bl 


Bfc 


bioiogy-ammahons.blogipot.coin/ . /nephron-animat ion .html . 1 

highered.incgraw-hi ll.com/siics * 2 

Icav inghin. nct/EXCKLTION/EXCR ETION.ht ml J 

ww w.tutorv ista. com/.. ./exirri’iioii/riuTPlon, -system animation php .4 
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1 2.5 Nervous Disorders 


_ #i 12_L 

if •/ 

COORDINATION AND CONTROL 

/r 

12.1 
12.2 
12.3 

(^JkA j# 12.4 
12.5 


12.1 Types of Coordination 

12.2 Human Nervous System 

12.3 Receptors in Humans 

12.4 Endocrine System 









ft ** * r * 'w' " I ! 


(Nerve) */ 


***'.' * (Spinal cord) .*/ 

.-*/ • {(omca)^ 

I • _ # / 

J j,-', •(Coordinator) *^c Co' 

Ijy 




J- i 

I 


r- 


( Neuron 
(Pupil)v£fr 

« (len*)^ 

(Im it, * t 


V 


* v fl\^ 

w yMStimulu */ a | w^i'llCri* 


if- 


( Nervous 

V« «• 


iftv 

W ^ 7 ’ 


- . • (Coordination -jX*/ 
(Response I ^Asf 




^K. 





(Sclera)*^' 


(Choroid)* C/ 


L-f ' »» '/ -L.J 

Tf? r 2- ffi/Ji- * 

Jt V) tfiJiji *iGu* U v^* J )- ~i~J2 *£■ C^~ (i l» 

jb» J W JjW£ •£> f J<L *#i—K 

£ *SsJ> ju 4* ^ cftiSi'if 

£-L~L. ^ -a, J i_ > f#/ J<£( muscles) 

J^i;^ f~- C^lrf 
fj '(sense )*/*<£ sj [ ^(nervous ) ijts r/ 
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'jb T/tf-ifJijZ r fj\r r 'f^-A'\.J* t 

^ “?* *S *J * J •V W T* 

m- 

ifcft* ~*\£ jxcf/tS-'-t*\ J X\J?dr'-JS*{; ’-- sJZ?- ?”4- 

jp 4 

y •ItAjiI^L \J*\s V Jr: L^* J\iX > ^ 

Clf ^^lriCs.vl^ f f W ^ *i— -*2 ^ 3 If / 0/ 

O'f J (^.J. 1 ^ iVO-C'* 1 Cv<^. / T 

''i"^=-(hamionv ) J" f#ji\JtL- /JtJi* /~~st*?C 

4l , • « , 

Types oi Coordination **i £•**]** f/ 

Jkc^J l IjO^L3*#h^ L/J/UU 

>*•<£- (^l/iaIu* t t/ij'fJ J 

^*”^04 Jfct/U* 1/ &U£^ .11 

/»>>#* ^ «lL. cT~Jij'f J (J^vii JvJCr^A) jf Jjj/ur 

JjccT^J 1/ j/U'U 

Coordinated Action 1 2.1.1 

- W ?Z~*. i;?ij l£. jt Ji/ f/ 


J< j'- J J/ Jy 

y t-. 1 / *Jis**~.( stimuli )ytf»* JC c 1 ’ 

-wflfi ' j*j < «csjx>nstf ) 










(response) 


■ j* 

(effector) 


- &fi,l ( < 

(coordinator) 


JT' ' 

(receptor) 




w 

(stimulus) 


— *Af (snail v ^ (Stimuli 

( jf c* 7 ^. Jls/s 

^>_ U T it stimulus)^/' r^irW( stimuli 

\Jjhuj \ i *ij}/ i '*'S*j J Jj j 

-dl*/i* 7^'( microbial)*L'uL^<^/yv 
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/ZtjijiS 



I 




JyiZ. J>i 


/rJi/'Z 


t ^fa,lC*f I 

l/W" tAi/ 


*A 


r 

*-* uj^x,i 

1 


■ — w^*' : 1 

,f * 

r 

* * 




I: 



JOjC 

1^ 


1 


ft*'* ~\ /*" J 

(urC^/Q <*fl^K) 

i / 1 i\j%} | 








t^-'i/l *tfJ^ji\/ts 12.1 B 


j^u lefts j*L Jt'.j: Z- t'z~ r /£ ' u V?l 1 ^ < km pi «> 

. (J* £ <L J I jV^JLrWj r.4 L W T Z_ ^ = y S' ^ fir>j:'«Jl< f$u 

(< onrfSifiati t : , V 

V J> lf~ If (spinal ax£lhf\X^j?lsK)dZef" J i> lf\J*s- L- U t-J^V y? 

j_ u J <rz j,, uj 7 ^ h/*jji£( neurons) 

•s- «■ \L -\jt 2-f&jb/f}/c J tj ihjtfjyfijtjc- j£ k '/ 

,b£2^=*llg£^ £»/(*( horm one s ) *h?j L J?j >1^/7 Z_ 


if~\J***if*^** l U± £~s Jr , j*s,Ui'L~x£££ j/i\$h hf. nj? Z~t:£ 2 n£{^~ ( i free it r \ ) ;/-'•■ 

Z_wJ b c^u ifjO-jrL-f^J^s 

** T 

t-V^lljf c- ( }2fJf/9kty}/Z\Sij lf'h>j\Jr*dl h l(J/-~Jl Z-ff f fjjfajf. <J? 

J?j (target tissues JjA'.i'C If 

-c£ £ V?j\c~ 

, * 

*s -?A tfb V*(Ri*sponse) pij 
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W S i C""" JJ*» <£- </* i'vr'yji '«=~ f-'W 

Recording Skills >s*j\J\$Ut\jifcj 
( c,-‘j L "fJ^j}*Jis )J^\S h • 

-l£S>Jaj: 


Human Nervous System 


j2 


Jt* ili {fij/C J w " 4 ^ /»Mp^riphcTu\)J^^/*i (^[ /»y ( centra l )J /*V^. Of 

i £jr^fQ£ $£~ f~~'j’*sJJ*'£ j: Jt- ( nerves h U 

K|'L3o»(*a3 L-lTc; trjc Z- Zl J^e J< 

-£ x »*£ i 

Nerve Cell or Neuron ^i;jcljc»/ 12 . 2.1 

Or b lf( neu rog I ial: Jjfj/jc ) >'-*i(bill ions 

jMjSjiJrtU/Zijtj r4_ *>1,* 

••w-A/'-w-J £-rft^l»£i-(£*<impulses \y^fhsj£j )&* 

U iiK J^-O^C (''vdjiL. /*yJ& 

Of«^<cel| body Kf ;>r i rjl^Ol 
-V? (a tons) ‘st£ij*i (dendrites) £_*<£_ J: r - w * ^(processes) 

J-"ij-(/^(J^ — yisTly^xIlA- ^WtjKyfr*%£r*s 7 L ^VZl yl/fl 1 

*tfr^ 0 |( 4 *£ L^i- (myelin sheath) J2^J{ fatty) 


J^^je(nw!unritA*|f j^fk 

t l 

(nerve prowl h factor) 
-4- J*»/" ( rcgcnrntfein Jjt*/ 

Jir'Mfclctit cxIK) *££-1 /Si 

-f- J*W* £ "''V ¥s%Vk*\L m L kn/L 
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lb? ^ A- J 



^ u n ^ J* 4^(nodes of Riivfer^v 

. *_ /♦<£ J|^£- ofi Z^'jZ d 1 '* A=_ ✓ OO itf ^ */»{ */v£ // .£* 

,di^- *£c fife- ^ Jif «— > s 

-jAff* - ! Jisj/*^- }/$£*/( /Vi»/)^L^J / V(Mrn«>r> neurons) >L*J/V .1 

w tZ_vC/ L ^~-iJi2—X-0*iljf\f fS**t L H inte r ■ > .2 

-jxZ-*'fr£ Uj^/v > fe- «f< (jC^jc/Cb/r ^ ja/^ ft* Mto* 


J^C- ,( -f - ttr<L-£i (motor neurons Vshe-sr* J 

currrn t)^v^£Vuif'(vom.M»!2 

^ 1 2»c/*i^( methylene blue) ^ oC^^Ji^«w(l^'(d»sseaedj V**!/**^^ I cAl" 
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Ct ■v'" J k ^ i 2 


4J 



*JH9L JJf^ 6*^” I 2 }L J>j£, 3 

,jt Z- j^»t?c^ rifi >^s/t ^‘* r > -*>£* 


Nerve i/ 
ivKt «s-fi 
-t£ 

I ytji '£. >tj* J/£ J/i^(scn*or>- nerves) h /J/t .1 

.' v V *iv“J /l I 

— e* -to rU\' */v; ju t> / * 

-J- t k Z^^yij[t£ y\ J3 i (motor nerves) hshr .2 


jxfCJiglf JiAf >fc* (j— Ur**<S 'sij£ i 


-K* 


-Ci? nerves) jtslJ* J 
Divisions of the Nervous System 12,2.2 

, ! ( ( Central Nervous Svftcro /)Aj/‘" 

“V? ^ l 

Brain £/Ij -A 

<&e~'SS' 6*Ji — J tyfsbJl/t^ViS J*Vc£ ,< / %C Jv/U 
t 1 J Oo> <2l *c — I'J £ #0j? ^cranium )j^X-p j Jk 

/;^C6t^^^i^^ u ?j/^^itJi?c^-v74^(meninBe*) jful/ 

JJ*'j£r*j£t£. bf>J'l'£j?Z-rt (ventricles) 3^/Zk >A> U-. t/ i >- o*"* 

(cerebrospinal \$y£ f >Aiitr*jC JU J/^jit ^/£i- v J (canal) Jc/^ 

-u?4^ fluid: CSF) 
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The Divisions of Brain £ 


✓»*( initlhrjiin)^,;^ «(forchrain)^ 4 ^^ J"t 


>- 


t r 


\i f + i 


9 


-jlJ'JfjXsdl a c/ ( -( h i rnibra i n a **c f 


sltj) 

\ r — ~~i 

fajc jit S£i t 



.ajuj&utk' 1 12A/ 5 Bl 


* 

Korehrain 

-jt-dZf-tt r±-sj'-c- 3 ; <=- T^r 

L~ b is} U^> t l ** -f - £ 1 ( cerebrum ) (Thalamus ^.(i) 

tv }} '*— A J 1 *— tl-'r) *.}}£(/*. .£• 

^^(consciousness lT 

* 

: (Hypmhala m usK/^i?^ .(ii> 
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12 45 vVuCjl*; 

Jjt/( pituitary )6s$~ tt ; J*” sJi-G~xu£*{h\ 


r ^ i^-CjK (Cerebrum) .(iii) 

.T<, -VH' *'■» ra-yc 

• * ' - _•_ ^ rtMfpwrampiiO 

^ \ - I -^(cerebral hembpher^^^J^ 

lolfactory bulb %)jfrtSjP*^£.t£ 
2-/i* uTL* y^c^ji) 

(grey HHtter)A^^ (cerebral cortex) 

(while 's { £ 

TK » J t jJj \f~ I ifjC '£ i/i lb- J*sH ^ 1 f-f- J* j«/ matter ) 

, W ?Z~K{ lobes)* A W ji J r| - c£ 3* JcAi/'i <£ «i- J %^ JiX *r 


(Function) J* 

(Lobe) wV 

tfJt/VjwSs . 

ifa— 1 *«L if iZ-.£- 4 J»» 

( Frontal ) 

itJ^Z- *f L J? 

(Parietal) 

.. . % . g a. cvC/i &Mf- e/Jj^&'I^J/* 

(Occipital) " 

■„ —V tA&^dr* 

(Temporal > Jjj$- 


Midbrain c Ul 


Jj'^Jjf / vW (reflexes)/'^’ <C~ 

r>0 ( post ure Jc-^vj; 
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y »' J _ i, i ) £ ^ * * M ’/ * • le* i > !J i i-' 

•j tA 1 - <J2 *— **•»■ >,*w' y 

^ Flflf'^rC hr,iin sirm )j^^| 


Jw<£jv; 

:( Medulla oblongata) lfc^dU* J fc'.(l) 

breath mg 

%A >'-A£ t <y^‘ ~2— &y r ^*~ tcL. *s<<» i *iU^_ w 'L*l. 

~ * \ * * 

- <*£ Jv '•=- Ifc^ifc d ilf 4r* f wj J-' ' V 

foil V>y^ j- j > f «g_ ^ ^ il > : (Crrrbel!un}|^V.(ll) 

'U* 1 -tf- Jtfj £- AjfPTiA^f i ft/'-rfS- Iff V^* ; < Pons >y l .( IU ) 

-£p t/ v V f iy ^ 

Spinal Cord W</U -B 

-«• J,:J "V* **’ - •*•"'-> 

IdiJ,/] u£r>\f /C>» , ^-C>r&- stem) 

>./*£ 1/lTi/^ U Or*J iv ? tf' ( meninges 


ff f* 4m*m v J 10 C HI ^ * *> I 

V _ / - 


* J ’- & V J" far*—* 


^t/JOif 





Cl'wcA* 

rLlTt/V-C^CC^jf iXi/l>^^<*k-t>fU«'(wliiie matter) X ib VjL 

* . 1 _* 

<. — ; (grey matter)/^ i&ftfL. Jt£Jjir*£ l - 
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/V/»i Jy^^iC jZ\f t J£sJi hs{ mixed ~w~ *£<—'£ 3 1 1~ %sjhrA. JvAA'tf^/] U 
*2, jfc» vJ'U ^ t/i/ i^y»j _«^ ^(rootej^i iv »> -Ul 2—* i£ yij*: 

-Jlfff b «£- •£ y '/jcAv!(ventral rool)*^ v J/i j- J? Jk 

V y'** ij/£. ^t>/ yV ij/^. jr^L- f'* f\ 4 

-tf- ft 

Jy'jf^lTirtcTOrdinatorl^JwrjCriwir^ U 4 

Peripheral Nervous System f^'\J*sJJij& 

3Ho£ ,^/JA rx w t ^(ganglions)>> | i 1 ^^OV’(PN$)f^ Jisj/L£ 

w^^Ucranial^^" 1 J^UtH ^^/^'^d'^-u^Cclusters^ ^5^ 

jtsJi/%. s/.f*^.j£'S\£,hs\J'\r‘j9i^j£\2£.hsiJ**~JiJ-.\y\J>i-iJ2 a£}»s 

_ *>7 JfT l? j>/iJ*jS$ jfijT h /}**£> i u 7 

Pljtf }/c^j£)z-j \$/% tf~iJ* Jt«lpalhwayh)£L.>iJviy^U>ji / 

_^_rbs /" ^/^.(tf.fblt /'V* I.JT/ )>v^Vy*l( ^ 

Cei©^ * , .. . ^ 

^ »( voluntary jJi'AiU conscious )J> j^ :( somat1c nervous system) 

-wj f~\/is\J/*yt \ji JtC' yijx. J*y 

J^d~ dlrf£- M?.^. >b«* > (autonomic nervous system ) f~\f%s*£}} T 
*L~ i (smooth )^y t '*y^" (cardiac)^ idfci£ v'jfi sf^L' 

Jif* 1 '*# j*K sympathetic system) ? « -t / Uty/ T . v 7 

{parasympathetic system) 

U^*^- jZ &*** ,Jt 2L "(fight or flight) CW ■■/(if l Ji^” 

f^l k^( stress tc pupil) 
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r~ir>A)te 


f — 





>Ji$/C 


sh* 



~*Zr 

r*» , 

l-iAP'J'f) 







\i±? m 

-G-Xi>j\Jj C ^/V/ fcju^Jb «/ 

Keflex Action 12.2.3 

- %- (£* 

- w r ^ *< 

- tK JV^ kA/T «L * 'y r £ t j//*V> .2 

( 4t tff' " i J’sJ/*' ^ fUl/V^ Min voluntary 1 

rxv&x^ 

- w * 4^ (reflex arc) *J/ f I* u ? j-£- 

; Afji-j:^' tiff *%!% cSjCrjCllScf ^ 1 

w%- J/%^- J* ’-it /l 1 - Jf ^.y 1/-^. j/ jl 

_ 
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V - . W u r '-u7 


rtf r 

A'^f* ^**.^4— 


<L'»*Lk^ £,lu' 7^* l >s VijjLf* 

.rt&4 


&xd/e 





JiidM 

Ml *JP Hi 



s^uninuitiMi/lri(/lUl"^'^ L ^ h(tp:/^hk>.rul^rs.edii/-gb 102/lab 5/ HMar.html 


y&o iii 



4« Receptors in Humans 


l( sense organs ) 7 £.2 ' fj^V J U J*r^rt l rC *S\Jt 2L|f (^ 

Eye /f 12.5.1 

- W j 4^T(eyc sockets f L(or bits)*,/^ *V* ££- J 'Jjk: 

(dehydration c^vJjf l J j ) J J" jl ^ { X^- eyelids ^L-xL- Jy^' 

J^b&bijZjyf '(eye lashes )J^*- w * rr^_ j t r^^Ji y *r£- W\j£ L- i^Tr ^ '*’ 

-( 1 l.’hf'tejfc '-JT ji* 

4 * “ T 
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suU ' 1 J^~ 4 . s, 1 cornea ) j 1 ( sclera ) J >,-? *£- t-" 1 

a}a j'jp&i TtriUtl L. J o*t£- Jk j J ^(connective ) ^ i- 

~sj£ If t^( focus )t/ if 


fr:jh 







wrv'/r 


j/ f jui :12.7^ 


1^1 -i. ^ r J ia/aL . />' w 7 Jx w r, -* 7 - JlV (choroid ) + *jfjf f 

f- J* J >*•---> Jva*i 1 a 1 yJ^sL, U#iC t ^ •— *s w^*rsr"'"*r- ^ < reflections ir^S J JT ui+*£- J f*X 

( circular) A y«^. t/? UX j" V l £ *; - vi ^X i/? ~--f- J- X ft J r ''>* 

r ■ ^ t> Pt-i h. ^ 



KM* 

iK fc.* 

* hr 


(j^/) 

< v ^> 





i*JP !H 

vr 
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tfy (come* lent) $i J <£y *£ ^Js* 

, 'i‘ i — f- Iciliiin ) .'«* J (su^>«t«irj li^aim-nl ) ^-tfi J 

1— If K w V *-- K ( relax IgAf - * J/^'J — _ •*£ f?.r*s 2* V 

-C- 

^yc>f ii-fc ‘J&s 

-t^f 

s/ 1 -*? *t- (retina)tr->^. 0 #*^. O/cJ? \i»+*\$J t 

<(COne> ) vVy|!( rotis ) j tb ij- jjj 

<L jf y*C £?*c£ t/L^. < 1 . Jr 5 >/i^i)ly- w T ^ ^ 



i ft * 


£— U 4 / JC^r 

cT ^ C 1 " 



^ i *7 1 25 U P\£^ *— T* Jc/t* 


4 / 

K>f 


u?-f »*^ 

J*\ — 'rl^£ #/-vff (optic disc )-C ’J^ U{ iov ca U •>' 

6" ( sharpness Jtf/f l?v Jk»H (cone)c/>L£ ^ 

- v ~£l Jm blind sp'i{)^,U 

(aqueous Afi/^ 1 *^ *f- «>' _±> ,j£ T < j£».^ ^j<£ 1^ >»< ^5 u£ 4? 

(\hreous bumour)/tr c r^^^->^l'C> tA jelly) Rumour) 

-*-pC*/i tf>+j:j£^/sJ*j/ c_ w ? 

•'¥*£?£. Jft Jhtji / Tjftv Jbi, l/t/^ £S~~' 

C* ( image)£v J^df- t/ c?V fe^v /J>V, jx (refract * 1 ' 


C'V*Js/ , *Lf S w'yC_ 

iLJpLs/ljtJ {*~<U Zsiff.fi (UipClUllOf'*^* ’* 7 = *— * VT J 

* 4 -M*i-s jt 
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JwWljv; 


P 4 l_ 


12 9 

X^ WoC>/.j£ TyJjJsii/-* 

J^jr^/cT^v^-w?^ (rhodop»ln)ti/^Ji/^tf-rifit(pig<ncntM>f*-r*/>*iX^U 

X-*<L &1 cT^fJf/ ^ JW/> il Jr-fif - 4 i- * . 

.^.JlV (niyht blindnrts)cC^> , ^' l; w‘w"' 
(*odopsin)B^*$£ sA'* 

J>^ ,^ r u 5 1 J ^ It* J* f U LL ^ r 

{ JjlGjfefjTLjtiJTZL (colour blind 
V " ■ * “ * 


J'K tf/t ‘tf_ J. >Xc-'|£ £(piluO*lX^ 

.c"4r Ai?«<«hport betpooj^r yr 
<U^.'iU^)X..' d lcK.nl symbols 



■ 

. Runway ■ 



Disorders of Eye i/fcc/r 

^f>^J’t/Tfi-i.lf UAC^J’ (cycballlJlJi# &ifjf * 

T f 

Myopia (Short sight) (/’JL- 6 >) 

^ Us- $M-£.S tj&u/ijig S'”-fo*L Li. toKU* • 

-tf-C^lrU Jli**' , ^!(concavc)r^*( 1 2 .^,*')f-ClfC' r * 

ft * — 

Hypermetropia ( Long sight) (f 

L &■* o' ( iO*£ S'*>-~4 <-v ,: ' vVJ > 
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5.1 


Jlp^'^(convcx)L/^*r-( 1 2 .*aJ* h> 



noj* :;; 


Contributions of Muslim Scientists f(C£-<jy I a^U^U'"' 

* 

t>V "*— \J *?'-£- t- *,//^/i(»950- 1 0 1 2)br J* 

il. e>U»£oMl- C% Ui'lfil30 c£t^p£ {(ophthalmology) 

zi'/'i. ?-Z' /(-w-io.viy^c * 1 

v r “'^l*j r u£-\f\ U{jf { 1 AjUi 

L~ V 1 ^ rw ci jt^( optics 

OQ >- t<L— 1 V J 1 Ji *i-* ti# J Xf UJ 

p/U J^ f ^— (/• ( pi n hole > c_ '^ l i>* , -'t -s! i**s-^ 1 - 


S^fi”^J^r^srS fic 

SsffS*r euti L.tf_ ruuC4U'4^^iX4* 
«a- t£ iJiCrfy if ^ „£b'C 


^i/rjLr :J9C 

u&jf+ [ j/** j^JZtj*-^ 'jk r .2 
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Ear c 12.3.2 


^7— .v* jCiL J?'*J Jtir f' 1 J J* J%5^ VC-^+^tZ. 

_( 1 2 hO' )oMf jv>o»i Z-m&^Xe££-v)f-J!:2£*foJ* 

# 

External Ear -A 

I * 

(tympanum) ^ j-|e;» drum )w • c'viU auditory canal J ^ : "*( pitmalC-,— jC — J‘r* 

„.£_ t?5-J ^ Jv/ J « ! i/jt /^X' 1 ' L*'- -w r». L-V V=_ d*. fLi-fe E C' J tjQtmtffy- vj 



✓^vr i 1 

r-4* A crf£~ . .•*( S' 


— J«* X * 



#AKLk-b*V 
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12 55 JwivCji; 

«i- Jl j£ t^jZ Jt± Jk$t -jtL. J ^ wax )J^*s: j? SJ&dJirt 

_ t 

JL /j*/j( J/ii “t »j»!t 3L yJ x ~^Jl Z~ -- Jo'fe- «s*U >£- a. •> 

-tf- OSr^/ji Jy'^t , 3*£££-c£//-± A*$g -f- C’Kf'yj^UU E^jc/J>i *-u"IL- 

Middle tar c/iT^j -B 

^ £ gll' jj^ * 

-r " w ^ w *£#*< ossicles 

v ; i ^r^'w^-w? JVfsiapes) w V>i , (ineu*ig,'^<(maHeusj 


~c/"~ i_/w -i'< /u*^' iT^ V 

- ’ J^C- tlfWjf Cf 


-v?^- (® v *l window JkJ^/u 

lC <i 0 w t^ir o' if 3 ? >> 

^j^(Kuttichi«n lu be) w* cA^ jVl^i nasal ca\ily> 

il SruCfsf yzijt ? Of tfc 

| 

Internal Ear c^J^’ 1 -C 
-<~s/^;(cochlea *c*V>( semicircular cun a Is ) ,* j - ( \ tM i b u I c ) J Jr*fyf J ( j a** 1 



/>'<£- Of bt <=■ <j <- ^/fcf 
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The Process of llearing 





jl j\ Jf \ j? ji/cr (A /:* '-f- Jk I 6 r -^'* 6 ' lf 1 K 6 >* 

j*U ji/i, jy > ( * T fj V=‘- J1 \ ibrat ions ',» 

.*£. /»•-£- Jw JsAf 

Soundless W orld 

3yjZ>s6r - J «i & *£ d* j^-*‘ / *£<-&* liA/’f- ft fe^ifdcafiiNtict#/ 

ji "-<f- &’j£jcd > f 4)^5 iW J&'i-’C- i£xt£& <=- 

-sj:Z-fs P^tUjiS * '•— Jtf-yAfcA^. 



tars maintain the Balance of Body 


gC 4 f%) ^ 


f'/Ss* jr 4- «» fa*** 

C_ ; J*, 4 ^clff^ m ( pos* U re ) ^i£i3%fr4i# 

„jr#jcfeLU’ 4 !A£,J&i lv^U>£ 



jrt{&f);htjiHtj*t t (£c*}ifijjZ{tinin<icT$toim'k/Jtt 34 tfit 

sfi/QW'tL *'& w- *■ >i/ >'-*r 
1 i/: JU‘ ifri- rr w £i./'/-'v uHi i -•*, - ^ ^ J^c. f* c-/ jf 

> *J&/m ;&*;£ c/** i'lf J 6*' rtk 

p»L' ^ j v*^ 
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» Endocrine System f 

,, .: 

- y - J f >c 1 - Jr; 'Zrsi/’S — 

* - - J *' - * “ ' tJ 

^T( hormones ) 

\J^^/\ 1 \f~ *— Oc &yti £_ U\*A C* jC 2sf J[} ?. c 

y t /y ^ L ^/ 1 I g| P- w* *£- ^ i-y l* cfA*-" <yiU/^Vt^(secrctions) * ( ductless) 

If l$- tf- C If*— «-& At /C f ( target ) 

mvrrtehrsiesi^ TnJtp^j J_ Vi'AjfjiJ’fi (mctim«»fph^iM w r ''A»'t^i'» fc - Jf 

ifol**,?*!. y ^C.>^*^ Jw* J 0-*^- ‘f«— Jf 

-wj^- ?*r J\£ JvUV'V ct- 

Important Endocrine Glands tJi 1 ^ 1 12.4.1 

Pituitary Gland £f\$s$ .1 

yr*y l( trophic) mJisjCT'* yr*A\J<C. W*Zj\s£- h<L- y 

j»U{ /»'J 2 

-(posterior tobc)w $£/£*% /^(anterior lobe) d Z <— ft *L- /♦ 

^rV| /^-(siomatotrophini^/i^rjf^ fe y 1 ^* -a 

r'LbK ^y*i»^ ^(^rVl^/i^tyij^. / *J l/i tJ’jc/Oi&jH (growth hormone) 

; c ^(dwarfism )(^>l*Jyljj jCs^U J 1 -^- Ij&j jVir* 

-<s- tu xl^yj/ UyjtU^V^u^f- ^(gigantism >f;i .a^WjfYjVxUf 
-v"Z^UK<_ 2.. b^.yl^<U^V»r J^y r jly>Oy^ Vi-- > >y^_ / jVlA>' < 

^L>^J/A. W 7 Jjf (acromegalj \fe*£ ijCs^Wt/ 1 

j^Thyfwd'Stimulitintj-Hormunelt/^-jy^jivj^'rvl^y^^iliji^c, w/4^ 1 
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4 * * 

jj m • 

.«£-£;»X f\$L.J \j^r yVj\ 'Vi/ VO JuL TSH 

JWsis yyT(reproductivc)j^ /l/^^ J'$ 

^/»y»- w T(vasoprcssinlc^/»y»v»i(oxyioctnlc^ r ^' i*" ^ t *V ^ ,ti 

j£( IvrvliJ/o- -Jl%- J*(antidiuretic hormone: ADH )J r * AUk^K r> f mit 

ng® • 1 -** 

f / ^e, t . 1V//1. /AiT Ci^^V V*iA£<fe^ * m^x* 

■£ w J v'b w-c ^ - - »‘i • '— 7«ffClJ\fi j L j2 j > AC f / ^>lrt^ r >-^Cv ( 

i - u,( * I k _ »•<- fcW jl ^C, A r, -<f- 

/^y/| ^1 ^*-^. JUj?*/ J Jl s/~ ;*^£- f ^‘ —*•' 

-JjZt {diabetes inspidu«h/$ 

£ >*//J i_ j^C J» '£ > w ‘ ( uterus ) v' ; / c£ *A 4- £ v^4fr J £- C^-4 «/ *" f 

^£» t ffJj9/ t S‘^-±-££+»3G>- Jl/ C^H - 

Thyroid Gland XfXbdV 2 

y~ ‘ — l*£ U f f Jbfjt ft %.•*%&. J~ f*f~ 

c i^4|ji ^ rk(thyroun)uAjl?c/ r< 4^ , f’ ^ ^ 
Jc£ W V-J tfV Jff*S'4Afi£Mf ^-«-- 

.s^L*? */>!/ ??rrj 

-f- jll/ dEoilrej/t^le-^te-ttfa-i:^ 

/ij_^ j J^iT _^_ tfjifff <£ Jt* c-^ ^2L Uwjlf*‘ cf *'0^ 

j»^ jf* /, Jt»y t< C ^jt! J/ iji rUK(h>poth> roidiim ) ii- y 2l c'^^w r 1 




(sail re 11 ocrslv^'^- fjfa 

*e rjfuft j^J/ 

Cl- : C 
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,Vt£jy; 


12 


(V(h> pert h> ruicliMii^i * •/ » ‘ % *Jr*A-c_ ~A 

^.C/' ? .^TU J^lcalcituninH/^ J i/ 

.■*' itf , ' , w C w’£ 

Glands >Jk/><v Jl/'£ J 







-/■x ■,•• ->•- ... ,v- ^ |«**4w-« ** V* 

rfC^ w £ kl '>^r*/l r .tf.ClP(piir»lhormuiu.|tt»»^t> 

,4£-rua-/ 

■— V*-‘ ' : *‘v*v 

- "*•“ - - * J w ' jvs'AA&fUi£ifyxj>/l;l+e-JLtj:2-yx JC-^j/fx 

Ot'i tetany hf£ C f, -<f- tV^f\JW(Wcl^ w*J^**'* 

■ if m * ^ 1 / i^m ^ * I % 

Adrenal Glands ^1^4' 4 

m -^- . . • J - v - sirens il» Vi ,, ^>'-' ,, *£- 

v - -'-** ’ ktepinephrine)^^^**^ «i_ Plf £'rV^ 

* ’ v 1 Cm Jlrd^i/ydlj V%5ir“4 r -v£ £Cd*dFWMli«*)C^fc*i* 

Jfr I f I ^ .*• 

--c- ^ j*-a. bCp^X 


-V;>i - 

-ssr'^' 


»V A' 


* j^VnL »v *vC^ 


i* / i’&<d2*ul £ *Vl 

Actin it% ^ju*/ . „ 

£?Jiy lf.a,ijKt*t Jl *£ >y*^ r f Wv* (cortkiivfvt oitKi 


-i 1 - 




- - . 
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m£ 2±'{* 

Pancreas jjA i 

v»^; <a hmji& **L J*j ~j i 




64 ) 



T ** 



(jCU/O 


12.l2j^ 




j*( ductless)^ ^/ I <£ ££ */•* J5c?b* jc 

(bdefe ^>&!j ^(endocrine) 

Z_/6^(glucagon)tf;A/*'(insu1in)c^^^^^uA^^J^-M**?^of UnRcrhans) 

„L.\f* fj* A/*"'*- »<- 

'JfjL 4?C S y c-tk JJ.^JLA*&x }\kij*yf' 

2L (diabetes melliiusJu^^j^l'W' 

w r, _<i. Cjy H' \$')^ J 

^ JJtt— r^- w'J>^*r4? -f- ^ * /J* ^ ^ Sj t 

^ ^r-^u-o (genetic engineering)-* 


J 'I J 1 2n— _ XO;^ ^ r *$jk 

I <W)ml 
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kfa&frf 12 


j£&t 

^£-uoc^r**i« 


✓ 



wfce 

^Jjouj^v Jw^70 

(Btood (ilumr Concentration: B(»( ) 


^10oJr^l25fi- 100 


A»* 

•h jh /«■ j i oo J ''/J 1 2 h 

tfy «- Jy t{i***WO 



a® 1 

«=_ s w — ucuVj/ )cruu J-L- k _ U' 

• • * 

i/( //)^ ^ u\£ 10 

J? 


Ja 

f£tlJiuojr/J\4o 

i * 'If * * T 

# * . af",* * 

^ « ll^ . * V *J - * ^ * <r * 

-*W,* 


^Jioojri/j2oac-i40 



♦itJc. >J l00j/*'./Cj'2OO 



(iuitads (Reproductive Organs) iM **);*/ a 

£ ^(ganicte*) '?-/* " iA j^>'>(ovaries)^vi»OfUlcstis) v 'H^'i:Ocs(cs) 

3 honriooespV^ \J^O~ £*' < J^'Jl ^ 0 "^^. / mA 

/j£ J£:^rfa(swondaiy sex characters) j/i/£j*\$;j££-s£ * ‘(testosterone) 

^hcJ^SMO £;»#7.(/MfjA<<-4 

J^&&£ »jI v^A . ~J1 Ju vr'A (progesterone) c h}#*4 vj'(ocstrogen) 

f / 4 &£ ^ 

Feedback Mechanisms 

JL Af- Jfr Jx J^^£ Aiji/’Sfj&z ^-4 V ,tf ~ 

*£b \ f y £ v-w. Ju J" J» A f y &■ — *r- VJ *^ £~-^S 5*^1 • ^ ^ sJ ! ^ 1 > <U""f 

, v ?Z-k£.C Aj/^-£ V-^- eA ^(output 
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12 ^ Jdd.JJS 

</' '» w ‘C f1 ^u.ji*lT v t V ) j!(ne((»tive feedback) 

/L .H At. c/^r"* { ^*— J$*-*£- tJf a— tV *£>%✓> t J s/ 1 * ,-^ * 

'-T (sci poitlt)^((^rJvC t/\ 

dSAjf if'Ah^ JW 

(SCI point)J>^i>-Jttr^ J^jf/j:^ i»* w r '-tf- 1 >U*c^ p si *ifi£d*d**\, 

j^* JfaVKo* ^ i Oc^ d?J to* cv»* -r 

,^-u c -' J* P'l*^£Sd* s 

J j» ^(pmifivt feedback) 

*'- ; V c fi- -' ( 4 t r -4^. t }Jkf£d- jl ^i*s£ 

Disorders of Nervous System 


(f untional) jlW/»< t £,tf ifr ^i/i (vascular)-/^# l>- I* ^ Vc^jC * 1 w/^ f'L- f^d** 

'* £ c/*i »A,V ' Jfe^4K£ i- **- V* JJVi* {f*M {^d'J'S 0&*- Ss d>'J V 

£>V '»* 

/ 

Paralysis c^ 123.1 

jC( tf-^L. nvHii. c^^ViuJj-rui^vO^wl^ -i'i-i'' 

. 

^ J stroke f *L.# 

*/T *»/*& i\js blood cion i ng)*^i£fc jS r^*i £'<* CW«^> 

i» A* 

Epilepsy J/ 12.5.2 

• ** 
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Jifa&btf i: M wWi C&; 

* jh £- J/. w 7 Z_>(sci/urcs)«— /wjy/ 
Or Jj IK convulsion!)) 

J/j£ jUL J'V J ( dcvc lopment S/i£uft&* 

L-bfi 1 (trauma ^ /*- J*V( t umours )>yx: % if 

* Ja£/J* / «- 

i— & Jy» w* ^0*. o/ iy^C 1 jy 

(anlicpilcptic) Jy£ Ci (anticonv ulsant ^ £ t >?' i£< - 3^ ^ L ^ — 

itj* 



fc. . .**_ Jj.<> ,J~ i Jf ** /** 4- J ^ ^ -'' v 'j .' 

u t J_ / >.« ’'*V* 2s wl U>«c- /C f w ? »£, 

JJr^L <>.L /:fta*ji£U 
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<>) rtfju (&> 


Multiple Choice 

yf2.lfl-AhC.lStk. 


f'SvM (~r> 

flftAS/* (>) 

>lji C>*J/ (— ) 

* 

(») 



r*v o> 


%-fK <^\jU .2 

(•) 

f'jwJH)’ (£,) 

te_ jif | J 

■i^iiS/c^/* (0 ’ 

Jf-* j( -4 

(&) tfc*ti»W*V («r) sH W 


*& o> (&) (-) 






J^^jrA 0 ) 
(xtJ’S, ,6 


'Mjir (0 ifijJtl (&) 


>r£\ (_) 


Ol/ (i) 

r*v o) (W iAi*ii»v W 

^ ^ r ••<£_ J i "ji J? ?w7~ ■'» w k •*, 7* 

f*V <&> r*>r <*r> * <0 

Y 'w* Jl/c 1 ^ f&t t ij^r'' 

Jr (&) &$*#(*) 


le^ii »*i)*> (j) 


;±J* 0 ) 




i/ 4 rtf 0 ) 
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LJr<j:-sfAX % *10 
^ CD ^ 

Cl/*/ («.) Xs* 

" *' . V 1 

Short Questions *a#(Mry* r 

L 7 r jC^j^UV .1 


(*>) 

Ci) 






_ Jl J ^ JAA C| AC c^"J 1/ ft J L TfiJtJ *2 











sS* bs^cfaiZvrtttj^ s 

Aiy J*» A 

A^r* .7 

_ W V — l ^ 1 .8 

L l iidenitandtog the Concepts *Jiohp 

-tat-* &y^^So' t/ *J t *—£ ijti i*i jr ‘-4' fiSuf*'* 

T^C w ' faJU J^llC jjultat jf /** j*0 

i'jjlhii 

?4C-f 'fwJ\fti<JLj£.*fati4$ .7 

J 

$*. zk/fc JV-i^SCv biLsJuJ/ 7 .* 

-uffc 

, w V^Ui jo 





J 
J 
I .4 
.5 
.6 
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f htr 1 trim lo Ktttm 


tflfcx • 

JijS 

• eivfi* 

Aft*& * 

*s*X • 

jf^i£* * 

/*• . 

AnStt&jC 


le*V'^> * 

>V • 

fc 9 


U?t/JfeJ * 'jj^/ 9 

tv IT * 

sf • 



X* * ssfj*f*k} • 

>**• 

(Aft • 

c if if • 


X^J 




vfaX* 9 

v/>T * 

i,^*) )£ r 

• tjfLx/' 1 • 

dir^i . 

• 







JT^iT. 






**» 

tftr* > 9 

w^5-^" 

* i?4^* 

4^,’VjC • 

1/ • 

9 

• 

* 

* J^* 

*L jl?»5 * 


it 9 

Ah 9 


* 9 

jGTj^ * 


4s* 

Jl}iZr • 


• MMff • 


^\^y~ • 

#✓>*■ * 



* u'V • 

# * * 

\Ji/t*< 9 

Y • 

i/JV 9 


w&r Ajll 

• rt-j* • 

Jeifr* 


* 


d'Vl 




*l^4) 


InltlMlIitH and Planning 
~£- t!K mj 1^<C J U f{if&jri&yo**£JL£Jm£ 

Lj/ j*\i}JL'fa£z'jV <i-J fc- \J>Aj'jy*sJ'-d:^ "*4' 4^^J^\ J \t } 

, M V’.^ <L jjf'faiJZ&fcWfiifs (convection! 

,^/a.bg j^;//m)bgc 















NOT FOR SALE - PE SR P 


Jl 


.yWty A( 12 


*7 


4ditM)n & 

-y^/Sd^jiL- /'i'j^A^ cf"\ JjJ *> J 

}t4f3(&&t£ J^ 1 w r </ (sea le) */«-*' 

/fc_ HDC cunent)^vCp-^ >* i jf-^-’n 1 2iO*"** ( shin ij \ L\ / ? /4* -4 


: 



e®° *1/ (contract) 


.5 

.6 


.1 

J 


!tf_ >lfS LJ>i 'f\$P$'J± iyij*it*l LCl 

'i'jEJt-J** ~ ;- £*& 

Science, I echnolog} and Society j/l^ll^A' & 

r t, k> t l >ii*^ J^Z-lr- ytt^r A’ Uf 

fy&l^jpl- fo. Jlt/~ £ 

-sc V^'^- t>f J*Tj/ lf«£3i j£i£ cs OU^ l v # J ~ ^?s> J^U-dk" " .4 

A-> u> s 

p 3 .7 

Ai/f'vJU’Z- UtJLjijj/£ ] OOt>J^J/'*^^ ^jCl^rV 1 # 

J ^ c- l^Zl w* 1 / r ^ Ja } f C" ii> W 1 C- -^</' «— .9 

On-line Learning ^ 

w-ww , biology -onli nc.org, H 1 nervoussystem.htm . 1 

www.tutomsta.con^ ... feiology-nefvoiis-sysiem .2 
www .aiucypetlia.bc ctlucalion ner\i»uvsystem him J 
www.ammate4.com neuron animation.htm .4 


en.w jkipcdiaorg wiki /Neuron -5 
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■Jr-'Xf )b\f' 

SUPPORT AND MOVEMENT 


13.1 Human Skeleton 

13.2 Types of Joints 

13.3 Muscles and Movemem 

13.4 Skeletal Disorders 






JWkCX-*; 

13wl 

* * 

13.1 

C&iiJ"'* 13.2 

13.3 

13.4 





J (support) 

£, l^* 1 (movement) jWlr (locomotion) 

-tf-ClfJfJ, j#*i v \j y w ^yy 

> ( ?«* J Jjli fjzf/j tf ’J#t£ *-■£*!> C J^JU *(** v" rr k/* 

nV- 
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Human Skeleton 




13.1 


f* f* 

g/^Ufarticulatcdlj'j^vi 1 ^^ /vC 

fff* (T*i_ 2 ju-f»Jy*4/ r -<£_( framework)—//* 

*•£- /> '<L. f*' S' Ir'AffcTjS’/tl 
j»U boncs)>t'-<£_ 4^ (endoskeieton) 

4_ L J^Ufr-'n-^T Jrf J^y^t #\hj\Ji 2-XZ—£- cam lagc )2f 6 

-vj C^bltJ 1»j) 

Role of Skeletal System vy-y^ 13.1.1 

f *«£l -^\. W T (ft &*__ £ <C f"' 

J;: w ^-'y J-' 1 rC 7 Jj»'t sttlJ^ /O.*. /ic J / jzJij? 

Bone and Cartilage 13.1.2 

( & )j£> cA^Vc't-' 1 ^ ef 

Cartilage ^/tT j 

_>U^ -v ttf Jt ~f‘ &V 

if 

)^_ A'(oonncciivc) 
/•- V T (chondn*c>lt**)c/ J V , /^s 

J^)<£_ frf>>*ZL (lacuna )t j“ Jf «J» 1 6-^^— 
/X*»( collagen) j£/j+*£. ^/IT-t 13.1 

\(S ^ -jrZ-xJLfO^ 






j*'vtJ%t>£S}cLii,1 in/ ::: 
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(Hviilim cartilage) 

. *S \ 1 Ji+jt & -<f- 

- tf- r If L L * *: \£-S' J*/i 

« ■ *T 

jC .a-'L'. :( Elastic cartilage) ^lf-£li* 

-<s- 06 -J * > L ^ -m J Jir £ Jy* #(dastic) J& it 1 1 
. 4 L. f If U Jt t/£ 9 ( pinna) 1^ ■ 

jtJ» 'js'rzSc^- :( Fibrous cartilage 

L.xL.Xtirtf'i J>i±- s'tAj&f.j+'L* s/iJift- Tk 


full j£( intervertebral discs ) -v2 


Uhi y 

gPstJiiP itff*»****^^' (is*iirnAtmu)6Xf I *4 /A & / f&JtP ™£* J*** Jf 

jf f rTifft^f. nrapwcirb £nr^i ~^r' f *l/| ! Q •r 1 




MS'i.f 


+**S*4 
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Bum* 

Pvlr-^T w'i-* -^- <j * *T'' \J* 

J&tirhstl 9-M i* s J hj? v‘ -' li 7 ^ f^V^yT Jj\ J 

J*r <ci W'-Jl *3t Jjf(cmiipiu! ) oJ^ r -f-zj Jf* -i* 

-( 1 3.4 )^7 £-*(bone marrow if J> J9*^jkj£i £ ^cMsponfiv > 


wt f r/ «»» t A* */ 

*Nf ‘ J* *% <J* *±1* -w; wf* 

'»<; 2Ufr*tf £ t 


*Xc'< 





cH Jr '**•*& -i 

i^- v/rZ^xJ*. tK %/)*£- J>‘CAf &i 

-^_ru^ ( ost eot y tes) t/* SrtJrifcffe £' l 


-y\w 
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JtaCjV; 





♦ 15 1 4-1 5h4 (Andreas Vcsalius),/ 5 'OW-*' 
M.4> Jif /j fe’-fe-*? 

jpi M tftAXjjJJ w' 1 - **»* »* 

* ut 11I/V 


Components of Human Skeleton ^ ^ 13.13 

^(longitudinal aaisKi/J AJT’Jl > 206 j*r* U' 

-tf- Ofl£ 

A vial Skeleton .a 

^kA/^7Ji>22j£(rtu*) 

AlX c* j^-u7^( facial) J**S*-£ 14 (craniall J*V * 

u 'L>33^/rJ ^i^/^(hvoid)> >r V if (icicle*) 

* 4 - ^1 2)24^'^- ( sternum )|^d^C^(chcst).i^O I t^Jl^-i^C vertebrae^' 

- w 7(ribs) 

Appendicular Skeleton .b 

4 >J!. | pectoral or shoulder girdle) \J$J (sJlr’) \) jP& -u* 1 -b ^ 

2 jCi pelvic or hip ginlle) Jl/( y? Jl* 

_^7 J i >56^ JH J * J* w A J A J| 7 

J&4 
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c'i alnghJc/ 1 '- . 


rO US. 


- JL £ 'f <c' J--C— ^''wT ' :? * 
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13*/* EE 

>sOj/ O*^) 1 ^ J*^ 
.^.tfcJkXl'Z. J %/**+■ w? 

4 "#^£/aA^, /»£*>'&* 

^ r* u tfoN *-i l w£ 

erf jfcW je -ksi*-# 

■j /Ja-M 

-j:Z-f'*6*J\£±- *A#» J 4 *-^ **' ^ 
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Type* of Joint* 



tiiLHA 








J*ix{)Jy-hi-/z*fs 


Immoveable (Fixed. J«in. S 

- ^,'t+S j > / > 2- ' 

Slightly Moveable Joints 








r®i 


Moveable Joints \J* I ij?2— hL-£s/7 

4 (elbow) (hip) if (shoulder) li\£ L-h/^i^S i- 1 

/fU hinge joints) i/T* £ ^ f^ 1 sT ifuft* ttM j£ if (knee) <ST 

<z77<£ L. 7 C/s^S (hinge) j2£-4— &- jTi bull -and- socket joints )\J*’ j£i-Jt 

i ?VJ ir \?.'^/\ J^ 1 ?. oJ* iil£- &s£ -JT Z-hXsJSijZplaneJ'^C'^j/'jfijtZ^y 

-( I3.H JfyjrS' Uj/ 

-J2 *r- } ~ J'c't- ii ] <J -'*>^*4}}{,£. tA47\$j * V • 
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ASjl£br^ '/-*-* r*-v 

f frr 'f! •i/'V -ifc'-wH — 

:nr_ 

^t w jl^^iil.v^:i3.8j^ ::: 

Roles of Tendons and Ligaments 13.2.1 

jf 4</^>< fc/V J> J/ - ”^ / > -£■< uki '*4 cA^s/* ® 

- iJ? J iT*^. ( dislocation )i~ W 



Muscles and Movement 




»o^ J*~ <0^ w 7 j-K^ ( contractions ) j-> ( >Z- vj £- Kti - ** J >-£ 

... .,M.|ii 
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jjij 


m£ jA 


-f-WfV 

JP 

tw t* JvL 

*£i btf J/w *3i (origin > stf \J*£~ \JA 

****-+&/ (insertion *t*j\r£jxj7' 

J & 1 Jf£ rrj*&'\/\4 t w ff (thick > t' f'j*H short ) t>£ O^L /£_ 

oltfu. JAO/JIJ'A ^ * SJtjfa - f 


-w- 


2L (antaenrirts) j^f Ct • J^i/?Z-*c£ J*V 
(contracts) £- «r* 

f *— >l *''' »i *»"• -ifj (* n t*K°nixn)) ^/li 1 J* i^yL^.tlfy(pdn) 

3cJ*Jt/i U* tG/ ttfjtyifUr* „ w ?4l (fk-vion) (flexor) c^ifL^fV 

JfcfCktfL*- j?.*Xy£. (extension) f<xJ'/\Jbi*J r (extensor) 

-^■4 

/*W^ ij (biceps) i/f'foj' (upper arm )rvt J/i< 

*-- v- *£ A* !/Tf‘(lri«*pM *jX\ iOJ^ 

ftf ^ wi cC^Oiyt l^ r'*j- »-'*-<*? -fJ*- 

tr- iX'«J^i/iy^ -<r *>*«/& uT 

(^4->V URtL. uAj*~JJ S*'fCt « iff i'fi'jf'i l . £, A/' 


If 


r *->: / xu 
'fV* jm* JC- — ^ J 

9 1> ' w* f* &»/*{ J 

^ 2 f- 


JK< 


J i/tfi l sjf*iff J^L. nL-\ti's/7&±> 'if*— 
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e# 13-ieJ 0 *=* 




< 



J 


Disorders of Skeletal System 


Urn 


t/**% srj- Jt'i'f-t* ^'' , / /J c , *‘ ' » J ** * 
1 reproductive tc r ** r< *.v ,j£ d - p-^ -«f- */" 
fkK ^ >*f- ftf <Jl cycle) 


Osteoporosis 13.4.1 

Jjf df^.z 

fti JL iftysh'-q- i*nUCfSiS' t* J 1 ' 

(malnutrition) J/lg - - a - 

jJ. hf/H&i-tf - d^ /JV»4 tfV'-'i *- / jt-'*(/uTc StiJttfy ) 

£v»i ft- jftjLs/H^Oi i Otf * ^ 

Arthritis 1 13.4.2 

jf*A/ ~-£- '( infljunniaiion) c/^ •r^d b ~ fe V'* 1 ^ 1 

t „^ <j? *£. / *>i^d <c/ />Ur^ )*£- Jlf * dc£ C ,ly,l «f- \f x %\£ fcv n -^- f ^ w- 
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(anti-inflammatory) J ^ &bt* (pain killer) >jt £hjl^ ti* <£ L(jZ t/ft I (£. 

ifrijrristf&ifififi// T. w 7ju JJlr-^tV 


Osteoarthritis .1 

k<=_ £_ y (lubricant) #>l Ubi — ; i-Wr: / ^Slf> 

-c-t bxJ'/'/i t* u c tffiJ-fj. JL Jf Jji > ^i/jC ji.*- ttif 

Rheumatoid Arthritis .2 

-y7CW i J^/L^ JUX£|Vl/C)C/^£»^u^ 

Gout J 

Jv » L y ^j** U w ^ ( /^ U - t/7 Z- (f /: CJ* y/L. (uric acid ) J^i U j£ JL U^J~ J~\/j fs/ 1 


* q . Iifcj^ipa \ 

.JLyx(porous)>'<^f» 

J|(dtsti]led)wt/^20% N«OH*20% IICI.^. 


-«/ ^4Cyf>«VA^c''/»^r^C< .1 

-jC^jC^otH^JhSJ^A 2 

2iC^/'- J^riNaOH^r jujyC^'A'J) J 

-*- jlf jx J^>^'C' yfTAiAj^ 

tfJ&JvL *rO*<&Ha-+ jxdd^JPJ CaCtb )^J> tv£rb r i' 
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If 2 



MuHtple ClMfe* 0 

<~> ±£**k£utiJ%Jx?' < 0 . 













<‘> 

JiJjjlr (£) 



(?• M 
^«UA 0> 

o (~y o) 

jyfthSnU G) w(i^ (60 

3 co 

X i&L W > 

w ?£- /*«. (c- ) 

Ji* J** u£ J ^ J'fc 


22 (-) 
26 (0 


14 (i) 
24 (£,) 


(»_,) 

G) 
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13 




.7 

yrA ( r .) & (') 

&k (>) r (&) 

(...) p jUftfy* 0 ) 

<■) 

£~ (i J- ; S, ?C 

^jXrJ’y (^> 

s^- 

•-c- JA^A/V' t<v^ A* 

^y'j / / +;XT J 

t/JtVi/fiiJj* <jrk*{Jv* a 

l‘n(U a rstandjnu thv Concepts w^/jb' 

?*?«=- xL. j 

-^>jt>j*zfckC&SLfix -2 


Short 
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i • 


Cfir • 


Activities 


j&£-S+j 

$r»bjjL t'U 3 ‘&SsCit>*Jfb\ ••> 

The Terms lo Know a/iic.c.Kh' 1 X 

. sZwj/le-^-Jk • #<■ • w^Jk • wV-f • r*' & ' * 

Zv^**i*'* «/»&• «'*?• (?*■• “K'k * 

J,}* . /<* • &<JA* • /•* • * ^ 

\jW/ ^ 

- vi -' as-*^ Sul* l<= - w' jf i -^t*U y '^' J- •* 

.^4'li i/T 6- * i- \fhs/. 7 $ <£>'?.£- c ^ ’ -3 

(/^^HOyVNaOH-jLjL^Jj^Jj^i ^ J^S^^O^Sut * - 4 

Science, Technology and Society J UK/*^ J 1 t^« c/* ^ ^ 

p •f'* / Ckc t* J^' | i^- 1 lev erage >£">*! v -2 




On-line teaming 


Jr^ianhroplaMy ij" ij>/. l ^-*-wtsrii./"V --' 

^cAlo 1 ' H 



www.tutorvista.c»»ni/ks/human-biolog>-< skeleton i *1 

www.cducypedia.be/edueHlion/biologyanimulionNhumanhim .2 
www .enchanted leaminj!. com/.. ^skeleinn/Labelskeieton vhlml .3 

ww w . innerbody cum/imagcAkel fov .himl .4 
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REPRODUCTION 


14 L 


14.1 Reproduction 
14 2 Method* of Asexual Reproduction 
14. J Sexual Reproduction in Plants 
14.4 Sexual Reproduction In Animals 






jo*}*' y 

$?*>**.* 14.1 
14.2 

14 > 

|J|T 14.4 

^i^l£ Air 1 > 


^ * ....... 4^1 

(Asexual) 
jyyj - ^ « (Ganett)ae^ 

fr 

}r~£u£ ■ 

tTi 

J • (Curm 1 fd 


f *\ 

yyys- - At" 

(Twue culture) 


Jy^JWjp 


J* 


(Grafting) 
* (Fission)^” 
iGonad)-^? 


Jy» Lt • 0 'cnilinition)cr>it:/ 


. Ar^ (/ £5^ 


Cl^JewNs-.’-* ( Vegetative propagation) 


* (Bulbty^ 

Z J’-'./XS+d * ** I Tuber) 4* 

f* ti JZutt*^£ - (tlomngi*^/ 


i- u,*' > (Scrotum). 


-A. 




C,Aj J)J? 

( » / I * ^ 


A ; 

a' 

(Reproduction 1 
(Spore). *f 


AUi» 


y 

1 

(Life cycle) 

u 

(Fragmentation) 
(Rhizome) 

J, i '*' • (Cutting )—£■* 
f *,• 

J/j * 

(Pollination) 


y<- 


rt 


>r. 


Reproduction 

.c- t/»4t vK/ wO^ £- ^(species ) /? JJ 

U4Vj>V- J If 

' v0 c# v 
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i ” BF* 


?>/u« 
* ■ - ^ ' ++ * 

j V J*— i '/ c. i*j 

; , i' 


K4 


14 " 

£r w“^- J>* Z- ,<* J Z AsJ y 
‘r rifj) * /*> If <=- Af< -,i- J,' iUlf » J l J £ w k C «y A -•£- Fb i » S "*•£ \¥ 

*J /*-*/£ iijlf JbuJ ; £*' jl y > l^Vj l J? i J lTl/’ 1 - wj •L-V/tf-ii ( rcprod uc t i VC 

yt>PA »£_ J#; J? J 3 ' — l ^ Z,/^ r, -wj Z-L ijptj?/ J^y^vUfJf <L.*J 

LtfuK/'- ^ 

f& Jt/S** ru c^vU'ir-xit-J^y u c£* J Jf»jU 

(gametes iT” jj^j| sexual \\J 

M elhods uf A sexual Rcprod uct ion 2L-^£- >i/ r^4- * 

^ ^rZ- >u> 4 . 1 

- v ?Z-r:< genetically identical ),*•:£-<=_ 

Binary Fission u^Jrl 14.2.) 

Jy J* t t) pnikary otes ) tf* ij^t y» _^4l /^r^^irU^- —--fZ’" 5»«>^r^^L 
Jx^^^r-c^/X 14. 1 w k ' ) *£( pmtozoaVwA/l^ieukuryotes 

CC^li’tWZ JPUiM-Lj jAt&J&’SxA ***- tie ^ W/ DNAcJUi£ j£ l,*£ 

Z invagi nate >C U O Ajy> 1 J? h-*iL J^yj ju,„£ 

(daughter l "'mjtjfL. J^<z- Ju Jb %/fsJlfijhi-G- %.sf^\£ J** 

-^Z-Vc^ bacteria) 

J* ^ Sri. ^ ^ant L. 1« r^l ^ 6 ( * V Ji 'db»£ c^dA j- sJt it At 6t 

-u * — * ,: {- Aj**U± mzdZyls As I J. J? Z_ u ^ (daughter cells L?^* 

■J&i 

-j£ b/juJL^!^ c. r 't>''' ^ ie'*e »il i>t£**i- v.'y ^ ti ^ tV 1 
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c" 1 4 


8? 







Ug.siJ'l-.tJ? Z--' Q~» cf* i 

&?. Jj j *. r\f yiu uitJ fu** tjlr* w ( ^”/$ ' |, *f- “*? halves) Jr* 

fArty +- ^ ;»*< p l a n a r i a )L £& i J iSji -< l. Ju J < rege n e ra t io n ) 



Wt*£(ccMiuxterms) 








14 


X6 







£. ivi-V»4iv: -wj-r- <c>M» J. — Jr -*5 w- — ,-f 

rif ^-. *■< 1 v J*T ^ 

<L.i#Cr' J*f._ w -’J»i-* >^C £f w' v ***i -* r u-.c. 

. v T^i i multiple fission) 



Fragmentation 


J**-) 


14 . 2.2 


c; .Lif*^*^ irj4- v* <- '*<- 


~}c ], -J2 £- if *a- 1'^i ^ 918^ j/j/i > 

~ f if l £ w i -i 1 1 : *=- w- 1 fragmcnis) 

J jj( planar i.tn )^' j&k—CO '_4_. 

-(|4A**)£ 


c?^K£\£j&JC' :14J^ 
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Budding Jt+ 14.2.3 

<(yeast)o»?-£_ 3** ( bud )> -£'*£ ~ r^s >U‘ w i!JC ( 

$/**<!. tX(C*y J^sc Fbt 

*. ur^wu- jt T^k J* C£hjO>>i;<=- *s3i*Ii Jr jl '-^_ tv ^ ji*i* 

fJ’htfijEs J f'rj£^ f't— > ( > if Ji '> -( 1 4 . 4 j^ )^_ .' J*ir 


Initiating and Hanning 

,*W J+ j:J^ i i%tr£+* 
-JL 


<r*W 

f • 


j"fwV 



J*i :| 44 j* Si! 


*■ * 



-^{corals)X//»i (hydra )'^^t * (sponges) ?•*? 

<£ j"Vji jc £".*,? Z- /**' J J'+J'/i* 

tj !*~ 4- ^/-f- 3* > J Jh’ 5 

Jlf l J^yU* if £. J ?t jvft ^y. \jZ 

# T I ‘ 


li ^ J* ^ ^ -c£/^ *K (j5^i ^U*U Jt * y> ^ 

Spore Formation tj/jqr 14.2.4 

'M Ju-.\il c , r| jL. i^r //JjJyjTtvij^, *( 1 4.f\J^ )*l. Or j£( Rhkt>ptts\jii*/b L & ) J®*ji ^ 

[hpursiniiia; w'«g. sporangium) <j } ^"v ^ J > ^<j»* 

J- Ilf 1 <»pora| 'i-i. dfC 
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Sk u M i yfyfe 

2- f Jvi ^ **?*£>f£ji?x-UZ 

-^Z-U i/J iAd^^w? 




tiJsrjSfjiifb 14 .bjt sis 


(Clostridium)^ / r 'M^ t *\JT J- j fe //Jf/f J**5 i. ,-rfc u- — tM* -r^' C 

'UUtL. j+lL ML L /£ Jr, "*f z -J2 LxLhJi^t -j£ & 6 ( Bacillus) 

-(14. 7 )jZ2Lsf'i cndospores) 


w 



Parthenogenesis 14.2.5 

■xJkJ ( fertlization ) I^ tVlT X’* \MLi '*-£* j£ \J s -£- Oftif^ScT >*£ J ^£?A 
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sX^C^T (queen honeybee)-^ 

* . ^ 

.^TZ-iflrV- [(work era ]j*^w 1# 

Vegetative Propagation cJ^^db 14 . 2.6 

5 - c_ C^u^j^s-Jfe >Jj^^UI<- Of/ >J/ A/ 
Natural Vegetative Propagation c^^»< ^*d , A 
* -tf_ A? c/^< *& 

4 T T 

j£ j% «L_tfleshy )t- r*}.-£~ C/'J2 :( Bulbs > ^ . 1 

j u /. j? J* Ur Kt / f * J?.jj7A adventiiicHis) 1 1 ^ ^ U— -i *-f- ^ r * 6 *-' ' - r ' 

* ^ * 

, Z- fj^h*. lily >jUu j£«(tul ip; 

: (Corms> ? .2 

t _i|J^(garlic)w , **'* , (<lash<;cni^ 1 ?Jii , -^.^lf L > ,( ^-i?Urr<£_ > -v* w^ { ( • l ^’ x * *i\ 

\ ' .,*?' ''«. ^ ' \£ -'f . * -J* Z-fu^h# il£fJ 

, 

/*{>'£&$ t-yjZ- kX L- iXS? / j'v? £- *- * *— £ J^C^V's (Khiiomesf/jvd^ 3 

(nodes); 1 ^-^* w ?.— rr<_;: 

water lily )JrCi*(fcms)V/*< ginger)^ j* U ^ 1 adventitious ) w 

Tub m)Uj£<f -4 

-UT?C -< (c 

/^i/Kyams Jt» 

/Ptf. &xJe^£^Li£>£jC}~sj2£-'<- *£ -rc/^ ^ ;(Suckm) xA .5 
-=-4!^ r, 4- «! «C fC/inwn/A«r»io» ) Jj jb jC»l ( m ini ) j£ ^ >d^- f If 

v XP^ . 
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-w-iVv 


V 



-* fL> ^Vegetative propagation In ,t> 

i l ^ gtf ^ ( Bnx*ph\ tlum ) r U j£( L 4; A 

m j»> f -; ^ ^ x,hj. ^ ■?' w' 1 c* 

J^>(adveniitiou 5 ) 

Qr^fU:l4.^» rCj^; * 
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/fc 


14 


Vl Jr 

Artificial Vegetative Propagation lS&** 

Jr*‘jZ Jj-J2 4 - &f r 4- £ L,\rX ij > i*- >( 0 £}\S*t* d¥ t 

-( 1 4. i (ij* Ki^4 c tyZ-Ji*y»*£ 

t utting (J'ff )J& .1 

CK^»A^(meriitemauc)- 4 ^! J^c"-J2 w* 1 ? J w- *$ j i A/' 

tW, Jtt &S Q'r , # ! jl w H j*> Jl' DU^ijC j" ^ 

j^L */vC- J2 V ^ f .»* w t A -wjtl «%- 

( sweet ju Jc- Jr*S£- c^*V< J ( grapcvmes» w ^J>/>»'( i\ y 

i, jr: J? Jp potato) 

» * * ■ 

Z_ *-<£• J\*_ i( *- i- - ; J^v<- < £- .oiJ^.^w)> T A 

- 4 -tK^.lf^/li^jCJ^lfcA^J < sugarcane )<jL-i; A -*I 

<i 

Grafting .2 

rif i > >S*~st><=~ ijfie-CftfirffS. 

y#n/lf^_ v. £ t/1- *? *- >{ c/fcX' #, «- ^ £- }&***/£-+ 

Z. iyfc y T^jt#; '*4_ .'^j2- — y t‘t>^ Clft J^'i- £ A -v**-—’ L^-r-’J^f 1 

V -( // J/^ )<_ jj<<£ »»*>>> 



( of\ )-# u/*^< *‘cb 14.10J* 
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Advantages and Disadvantages of 
V egetative Propagation of Plants 


3 _ f 

>; 


Advantages 




sKAS 

0 

1 k *£ Jtf* <>>**— ’£ 

$ _af 

... 

.Jjy ^ ^TWis- Uj yji£- J^'ts £$ t 

sfjSP*. U^V* t/ HC^J* ~l£ 

ft f 0 

-2* >jr C-K pol I i nai ion <S? *- v* If 

jijtP J" *j»/ jvL. J'jz «i- 1/ 1 - Jk S ji 

# 

V w '».’y J 1 »-^ *_Uir 

<_ S fe /a^ ^ IV 



j/ -14.1 1 J* 

I wdlcss i>r;mut‘M*_ 



Disadvantages 


ciU*' 


‘Ji Zf. \f' tMicm-pmfWgalion) 

t* *<'« **- % j: j'J£ 

-4-OcJir*' 


•V 

vartai ions ijPv » w“ J w 1 


3<P^ m 1 1 

- - | Tissue Culture and Cloning 

S*\ t £ i {jt/jiC is&t - 

i r o/^V ^ 

JlJT*- Z-\,£ £- Jv£ /Jl^'/J^ 


<£. A- r if t >S/ij-i nutrient medium V J*>«r-' tv^w'uj £- lf£- jAl&. ^ jX< _ 

4- 1 eallusesj^-itC^Y," Si- Jlr * v*A/^ i'Ji u~ ^ 

U tpT^U-- ^14/1 W j Z- L-/f*tT‘ W ^ j? ji flf Ij ^ 

— tJX’ikL TjufiL- 
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| .£<w r. w , .1.;^^^. ^-;rc 

^•'rfV«^? rSF i^ 


I 


Sexual Reproduction in Plants ^ 


jj >/ _( ^ Or^iMfc^Lc 2£- ( egg cells ^-foi'spenm '-?/{) 

(seal *_ j£Z-<f £^)'(femsl>/( mosses )yy* w *#^4— • w£ 2L. (*£ J?* > ^- 

- wl ( an g 10 s penns >( > r^ f ' ’ 1 < gy f 11 n < »s pc r m s )fj( * 4 ’^ J j ->£ <!_- • > £ -^/T plants) 

/VfV" '}}jf'yy~>JZ Z- J /^&J**f£ JjjS £ <— KwcA— ■’"•i 

L^ ) jl ^ZLSn'-'Jr^j </'-*>£ \ i J\£JzJ'f£rfJlZ-*J‘S££f*f? 

£££\?< L £ r4&***r4 *** J*«="’AJ < J? J^jJa 

- Jt 4-£ *—*£■ A/^ 

hxfji^ Jk> it JuK/'-v* J w. A* tAHfe cycle) J? \rM£ v '»£ 

**■ „ » * ^p, - ** 

Jfc w " s ^/#*tf_ l (\pornphytc generation IcA?* ^ '-<^- Jt. 

t <J hi t£ J^V — *D J! - J*' £ (gametophyle generation )c^v2^li 

* * 

«i-nV (alternation of gl1l«rl^tionM,^/^J^/*/^J^ l 4^(J-'lJ4^* i - , -/ ,,,, 4 , 

Till 

,:k 

&s 


(2N) 


<2N> 


-VjT 

(IN) 



(IN) 


:i4i2j* ::: 

— V 

-c_ Jjt/QbAffJ: s: Jt-V\s~ J£ 4j l -£- J*< dominant ’k-^ 1 . %uxr^j*if /ifU 

j*j 4\fi 4vfj* h/.<£2-<* i *f/\ Jt. ,*r'4 *>'* 


NOT FOR SALE - PESRP 




94 


yh*. 14 


02 + r 


± fay* 14 j«Atf_ jfe w"* 4 ^ j"yju^ i» ^ J*& oi£a? i»'*rv»tf- 

JC 14. 1 jf i;-^U(zygo»c) 


Jl I4.l2 w ,*')~ruir''j:^ »■;-<£. lrt(zygi>ur) 

Sexual Reproduction in HoHering Plant* 14.5.1 

, ^ <\cs 

, _, 1 *.. . . K ,. t* i ^ vut? 4 14 i <>4 & u/ rtf' A Jl"^*f' 

Jj£ «=-* ^ ( reproductive) 

^.IycV/J lwhorlsk;v^£ J 4 -±'-^ 

f 1 * 

# « ^ ^ * A * 

_ /f$i J »>>•,*£ J^y > — V?' f J».s Jj< -v* •— * 

* • _ / i*; 


- W 'V* , ^_ J# rf 4 > * J 

JH ^fc /*<<£ 4 _/tJ •Jf'i >» 

jvrvrr'. f\; - s y-i '- w7 i(w 

- vl J l4 ^ < * IhuI- ) 1 -' C*l; . *M**' 

-^TC-jcJVy 

~ I sepals ) Jft 'j>5 6"'J j, /'Jw tW/T^ r y^ J caly \ j 

Jf* JC ’ Jy/' 1 J ^ (corolla 1 w ' ( 

-*?Z_k£»/ y JjS«^ t/J^fr Siji+s< jt/'{ Jt Zl ( petals >j*? 


»*-.<) l?> jfJ -*'■ fTheophrastusi^’V 

»v* ■* v y ■■ 1 ♦ » , • i_< ...Cl# ; 

v - T W* v V y 1 «■* r W W ^ «* ■*■ W “ *£ * 

«y r *1* {- jM, *«i J \ f fj± * 

V *T v “ V * tar V' ** *""■ ipf ,T W T r * * V 

k: , . , " . > f 

i - - >1 ’ **-' ,*. V s* i *-“* « '*+h,*»/ 

* ' V V 5|p V 7I r* v w f * W W * - 



/ j ‘ *%CfU 


:|4.ljJ > IU 

/t-JTiz 1. (stamens) ^Y\j3C If 1 jV'-tf- (indroediiin)fd^jli , J' | / c' 

* ' 

J^o4 //•Zl _^_ fK)/' y ( anther ) /\ ; l- ■'> Lv'it filament w ' 


►'l anther I •'; _ v ' 1 

l 

(pollen %/ c/^ j- 1 mic rospores ) jjXfiJc L y l J c<^‘ cc *-* K (pollen sacs ) 
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05 


ij 


r fe I i *<5/l Z*r»/£'l.y£ ± grains) 

J^Vjt (generative nucleus) tf^jcjs: /?!✓» Jsi ( (tu be nucleus) 

sj<- 7 { ’U-f J**--* -JpL^Ct -'Gfc O 

-*,? Jjfc^v?4/ li ^ 




£. w 7 s£ * .*+, fir* it J* 


- if‘L. *— 7 . 2 z 7^. _ /rU 


JVy.*a s J*r (k> noecium)(^JO”' ^ t?jj 


41 (carpels or pistils) k/if S J^ 

— iWtZ- J;jf'„4_0: w ^ : (stigma ^ w nlUf((st\le)(/^vV^(ovar> 

.4- k ( m ac rospor e ^ 4 Ji£ j£ «(/j - w 7 Z- rr.-zT r*(ov ulcs) Jgtth.'i Ji 

^ U Z>£‘St‘ ^yjl /Jgrv&f^tyut/L^, t>Cjf 4^ li » Jty L 

^-#>1 J^i/ v ^l^4i^v»*j cr .^-4.rbi( fusion nucleus V^O 1 *^ 

J £ V L>- yT^T{ pollination ) c^“J^ Hf i */$*$ j w ? ,!_ w i y*'/i ^ 

Z-x w-W ^,4 _ fc/Cjf (pollen tube) w-je^-T ' v '^* r jc ^ 

*/t/ji4_ Jtf 4> r w 'lfi-4- J UK J*btj£ Jil » , 4i'4- J* Sr — > Ai^s- «=- 4 X t£/» <yjl Jta> - v* 

w t/l wZ JZ *— 4^ li >1 y«- vj Z- b jC 

4* ‘ 4 _ rb, y*x( 3 N)a?ttJjtf/»if. ru JWZl y^* ^ j^j. 4. rfe 4- 

* 4- '41 ^T'v? »,• y£ - W T ^l" ^/-jc (endosperm) 

- 4 .ru U (double fertilisation) 

<£-%S & )c L* (endosperm t issue) embryo) jJ /^4- 4- if 1 / 
S^-4- J\f*J_+j:(tnlt)jijsntjtt£-r\f ^(Nd) SJo*i*i£ J0.(^ Ju/J* fai- 9 : 
<1 o'* *f V**- fu -r-' tr/d^J •-( £ ' f-G - 1 )f- ru ></* (T^> / w t Z- # jT 

Initioting and Planning 

-Z 4 .Jir-< w x'^ )/V ^ J&A£ \ 
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4 

(MI 








*-?•* --i' i>’ 


/eoV w <£ 

(IN • IN) {tN) 



(3M) <»l vCW^fc-afAJ* -I4.l4v 



J»cii4*'J4»-b- 


)f y CJ' 


<£. tpanhcnocarpt i^>' C^L jCK/WS J f ‘ W,J * 1 ^ Wi— , !cst> l y£j”(J* 

'^*cc"^r ^ Medic** 
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Pollination 14J.2 


Jvtself ) ^JL Jri t .' jv >'/w_ J^-c ; 
^ ^ icrmsljtf -,jrLxJ4l££j4j$t J*ljh£j4f*jh/cfye. A 

)> *y<__ ««_ j|* f *iP* 



(^ m.isJ^ i:i 

«=-«— >£— p£ w 7 Jk ^r*( adaptations) JT** >\jfV iX'v^ >/<*! ifC/i'^i 

-^r Jtfc. ( u jt 14.1 j^<=- ^ v - ji ^ J^Jic fJt -6 - /» 


'f'jZ fcf“ 6 ^ buste* f P* M. 1 J? 


<£- A^O r ~ 6 (iXc/ , ‘J*i»* 




3 ?lr 



*« 

-*J* 

f t f 

A 

j ^ r/ r w rZ- k*£^ JH 


•ri ?s\fuM 

/? L*^ ishjL 3*3 

AjM'iC* 

&*i ir 

h~ jf m 

A-hL/jif^jtvk. > »L ttij? 

4 * w 

( sticky tiL. *j.i£ U( ■ (JIFjF 

Vi 

(feathers) j>i 6 <-*4 4 - £ i- 

Jir. jij? £‘^4 ^j tCC- c/- : 

1 l 
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*V 14 n '***& 

,»tii Ji) f jjCw i/< ( buttercups i j/i uM^—h *i-- ; t^“ -£’> >*- ^Ir* 

l-kL/JZ J{' >*-*? vA (orchid) ^‘/b * 1 (wallflower) 

-^’^<willow)«<(haze!) 



c^“*J t w A/* 


-M.1^ Si 

(^ ^) X/*J (-£' , * f 

Development and Structure of Seed 1433 

.*&■< ■J i ,’i.($jiv ••; '->; >SJ' -*r rl f \Sj-t A"*- f- J 

f| V* ■ ^ j J’VcT’ ii 0 *% J 1 ^- f If * Ji ” 1 

\\Jit-*£-( i '££&£-r'ti r ' 

.*.£i*u(inleguiiicni:j^'i^')/ | <jJJj!M , J3t<!iee<lcoatW./t<ijf^-iil*(f§(3V« , >A 

4 

J* L-^_T,l 0 *> t>:_ ; W‘J2L J/ »»ijC &}/*£- testa) t^t 

1_ Ji /-^/>-( JOV '> >e 

c-t*^eLfi^4r 

£. Jy f f I V *V< />«_ l hr if *. -i- tK/*y*( micropvle)Jl (H -f- 

- «i- o' J l**" *<L i if jl /L'-^V'S- J* 3* J*'w>' 

r y 5 A 
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Jpfd* o jt a J'i Jri'j: j* 
-w* J * — ^0- IsJ* 


^V* 14 n jfyJv 

jf*-+ ^ «-i 1 ^ -«£- bf W £lt 

£ 

'sjJtynim&jit (plumule) Jt*i -jfi« < radicle) 

y (cotyledons) 

*i- 7.£-$)jJ Jtf'-f shoot W-A3^- -*?.£_ J* 

(cpicoivl i jV^lr ^L^.y l?-£ 

j-*U(/£idi«rt)^j'l :l4J7j* SI * J*-w£ 

-v74^ <hypocotyl)Jl^^yk_4-l 

.-1 (seed I inji .*£^2 r^=_ y 

fc- 4±> ''—’if?—'' X J?!3. ?‘s£ >£ 1 Jr- 3 -4^- C'"^ >#• Jrvfe’lg/' TAy fW U 

% 

Germination of Seed 143,4 

- 4 *£-ViT ^* 4^ i- lA AvjI^L I jf jf -r-^ J; L>C - £-£.'£. J j£ 

„ . ~&ir ^ £ u£ c/* w j^ 7 - $£* § 

iS » y'/i-v' 1 . t»ir j» jZ («w<)fcC if Jt*! CV l seedling) 

4i (dormancy) j'* ' * j* j «■•'/ ~ *- -7-4- flf 

JFkijZ‘s J;e r *4- 3^- jif.r'jZ S**- ^ uJ»»j 

Utf- JvC, if £_ hJ 1 ^}! Jl w_ ^ ;,» ><z_ 

M 4 A%JP)<jrtr\Jh>S£t£§ 4 >$fezj:d^Ji( 

j^4-Tb l (hook)»f-X^i<^_t>i:t > A JU^V^l^fepiReal germination ) c^Z J^i^ 1 • 

L germinationic^Z Jp%\ * 
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^ w ~2-x <<L 2(-t>V. : )*J.*/-^ 

$ ~f„~ L . ' nu.t; . w ? v c'2l 


y 





C onditions tor Seed Germination 




>Jlj \& j C> t'y jfat+jJftJZ t> u j /» 3 J • n / » 1 J »>> ’> t^ 1 c? «y 


jfj&S. Jt&*J*A*£- JxjS.SsiM'fS jljtj££ M ' : (W«ter or MolstuiWl jl 

if ^ 2iX^. > J t 

: ^ / J *0»>gei»> ^ 

£ (Temperature).^'/^ 

0:25-30 C"^ AV>j( optimum ) J c/^-* wV?“ 

i 




M*(' * 

^<^uS+> * 

*/;♦✓ j? ^ t. ^ j *> ^ *»■ >»• frt** J* 4 1 r H • 

^JwjULc^'; 
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,«7f|£y **14 -rij-tiff f\ “5* j 

A 

Sexual Reproduction in Animals 

& 

^ ^a^U^lTc StJ^J 




~£~ 

I 


formation or Gametes (Gametogenesis) ( WsM 144. 

J L iX. garnclc-mot ihcT-cdls l Oc^ JJ *£> v X. ^ 

1^- w - (jS^C ovaOjH * ) t /^'"»-*k /»•( 

X-L^ (ovaries)^>i>';Jt-* »^-f'‘v 24 ^ (testisX/*'^*! (testes) ^iC* >* J> XT; 

(oogcncsis)u'™^^ 1 ^- £ >«•> j 1 ( spermatogenesis ) X 

•Spermatogenesis w T Ti % y f 

(seminiferous i u tales ) .“»:• jc J'MJ^S 

-Jl^r (spermatocytes c- U , w ? 2^-jb, (spermatogonia £ * 

j - "* 1 \r^&4 z \,K' J/>< * 

(apenaatkl*);*^# lt<>U<=~ J/*{x u>w f '-<* X/ H 

L*k ta— L'^j L^l 1 ^ T i ‘j ^ ^ \ J* 

(mitochondrial iS*ijC'fljjtfr\.jiH\w\)('}jCi<j:2£ (acroso*nc)fViAl*d. t/lZu^V? Ju 

-*f- t*jf ij£rt£. jg VX"-ring) 

• Oogenesis tT^i 1 

|fV»i # ^ »*'£ /-/-u7 X (Toll ides | Z-fe J*\rjy2fcs% L Jjh t 

r,- v fcJl I J**^’ i^>j ' J /V X l Z_ b» ( oocytes i^U-oJ J /l^ >il > . W ?Z_ *?(oognnia 1 
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14 


(first polar body 

_ JtLfUW J it^iMsut/0* ! 1 S'* 1 J^«' 


fix* 

(2N) 


^x%JA r 

(2N) 







1 


■ r 

f-Iti* 

(2N> 


<2N) 



(IN) 


(IN) 


A A 

* A a 


1111 




iij^iJ 



(IN) . «N) 

A A 



I 


(IN) 


ON) 


Fertilization $$$£) 14.4.2 

^/(external) 'i j*>5 • 4r c^'s It* A<=- Jjf ^ ; 

-C'^y It* A internal )^ < L j *// 1 

J>%J T t^c^^it*/^ u A/*- it //T ^ <=- A;Ci ' y it* 

)\J/^ l-ij J L 1 g£ [cA* /J ’' t t/ 20 ^ 

£>°° I . 
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J’hfj 14 

-( 1 4.20 )c- cr.jZyi*o JU Jt * 




M 4 . 20 Jt Ss 

U~ Jt S J fy r *}*'-£} 

-c- Jy JL ^>'J>AS • fty o % - 'M) z -c- f if WV itv 
•l. tV- /~ y 2— 'ji- i yLy u * 4 - f 

(shells) 

£ Ji J?— (14.21 

ji./ft/J<jM*ib/t / u o' ■ Jii'jj; /'jV-f- 

-i-jKi,iAV /jSj* 

Reproduction in Rabbit \y\t/t.jJL3f} I4.4J 

Male Reproductive Sj stem 
2-fc»/<i?»(tesles) f""/ U^jsJLjfs 

^ ^ i/ 1 ^ -f- (J* * c£ 4- if jj? ( scrotum ) Jujtf J 
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(seminiferous luhulcsl^e^'d^w? 

j^i Jc JjA'fJl <—* u V- (collecting ducts ) 3 s/*** » J -*' w" *— V 6* * V* 

(vas Jyfc Z-ljZj/ •-wji-'f '^(epidkllinyili/^^ 

Jlf J«- (urethral deferens) 

^-PI^C^jO **— ' l£r 

f* rK </J*Z< 1 0 r * c£ J 1 - wl 4^ ( semen ) > Af*/^ 

/vf (seminal vesicles) Ai;i jK w | J*^J- i. -V j ( ^v^ J r “* 


ineulral) J- ; x y^-V'c J iApmstute glands j'tw./A * ■ 
-Jid-bfiJi J(t2 r /t^^J^t(Cowpcr , » glands \}kf}$t.Ji 







fTfh&jijfo \*.nS i 
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y. tA m l&zL- 

Female Krprmln tin* System 'sfhj%/ iA 

Jjv/lf }$)U -jr Jif Jt w-V < ventral )J/£/ iyj?Sjt>) jZ £ *f (abdominal ) J^'iU - w ? T 

'X^/y**>sL- w^»-i '/T - tMegg celk))^j[ jfgtfjun FULL'vVT wtaitfVyjjljr £\J* 

^jc ry^Lx*4i_ •/iiil-tj 21 (follick)^y/^ t/f .tf. £ Ftf (cluster)^ —Jptf" 

.^Cif^^ln/iriHopiin tubes) 

»ii j> lP/*s- w ’Lc /t'i. Jk :: t: t* u c —c /£ J>»* 1 #V* c/^J 1 

jK|-C 3 j^(hftriwi)yj^ C* '^| uterus)*/^-— ^'^(fcrlili/od egg) 
fsjst - w * * <JZ t birth canal ijt{ £4 »/“< vagina Ifc- Ip ,* JVA «- J^r 

- w ? w K^f « /,<4^ iJf/Ajlf. tv » -*>-<=- Jv^V.: it cervix ) 



-tat-' ^l}\JZf X S 

Fertilization and Development in Rabbit A fi\Jrf 

ZL-* t Jr//„Z-r:jZ& j $£. Is f t*Js ^'h^^VhSsJ'l ? 

*Jkx Z-£e- JZ J>i -f- tJ Z'JZ MJx £ ( vagina)^ ip J 

CUIU^^'V/^ ShUtt£jL's$ihjl\. >f: fb'tfjcJl'i-xi- . w t L. u 


NOT FOR SALE - PESRP 




106 


14 m 

/ /JM (j j?»32 <=- 30 - v-T < placenta «il £- r U t j ( connection > ;iJ /•£ J J 

Growth in Human Population and 14.4.4 


Its Consequences 

i?vEi 


£&£lA 


I/#I 


c V <V > . j1J*_ £ ?- J 1 63,775. 000 JjL T t/jp-' l j£, 2007-2008 


CM" J*«- ~r'S (refujttet) Jks*% 


jC J*i - J U.'Otl/M ^ 176jjtf \$jk:Jcf &*£-*/* 

rjj/ti JiJ* J” 1 £/Vi*£jH TLx 

JjL r^* -CV u 'i y<- 5e »H /*=- < carry ing capacity > 

Of (overpopulation I J ** { \f m 
yjl Jl ~~ lx* ^ 

& (£?#=- Ort^*HTj^>? J £oi J>X 

t^j? J" (ecosystems) ^ ^Oj 1 (deforestation i j" 

(global —£■><* J^yr #>i; ji aC <C J"< » ! c- Jk 

ji i* ^ i-U iW^ Ju warming ) 

v W Jl^r. > y*J <i_ jrr ^ 4>/i/^ «L~W*r (j'-yt >i i'_£_ Jrr » jI J (Xi £, Xtf i 

W.— tv?^* 



( logo) j$ &. /W* 4* 



<L(Unitcd Nations Population fund: UNFPAjii^l/^ift^ 

^ w^yJH Lftfifi*! 969;c rr>r<^' 

,- w. i~ /) u 4 

i/t 4 i 40 #>»j< 

4>v3- tTd > cyi^ u- tf'.s. ij^>>? -p? £l*k >*jf yiy /^y i j» 

(population welfare) JH jS>/Uj J c/t^ (M/* tfc t J**£- (JV*Zl vtt 1 


£>l u*^ J c- 1 ^' j < 

p'&O 0 " 
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oV M ,#7 

\X> > P J. £ 0 i L Ml 4- ^ i ^ s'— c \JL- ** »' ijft/jl 4 - 

AIDS: -4' l^AS 

A Sexually Transmitted Disease /* 

^^ft\ iijZiJKxjraf Sexually Transmitted Diseases (STDs)r u '^lg J* J*' 

&}}*£ I std~T' jC iX* **;*'*- e*nC 

(Human (/>'j (Acquired Immuno Deficiency Syndrome ) 

wlttfZl (infect ions) t/? 1 *- -^-lmmuno-dclieiaicy Vims: HIV) 

i l niled Naliuns Programme on AIDS) J+>&t f*/t{ ,**'£ E£ SsJ 4 ^ 1 T ^“ 

i Ji^' lUcW wV^ 

tJT ftr 

- vj w M 




,^s£ji/^mnvJ^o. i 


Rule of National AIDS Control Programme (NACP) and 

Non-Government Organizations (NGOs) *bf\ 

STD SjJ 1 


ff-'l/j J&'L-WV Jiav\ 

JL. (epidemic) Ji* 
Jy W «*[C. C? , i&Ji -=-L^’J 

:£^t^ffji- 0 GTfaljr 4 s 3 £i 4 ^ 4 J*i&£t^i& 4 ^NACPi£' 2 OOS 4 £ 

‘ 

AIDS^'HIV • 


500,000 J idmg addicts) 
^.w</H^wWiO.OOO<_ JC 

.jr±*^A 
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if Jil Jrf' Sdt healthcare workers • 





'fa*, hiv/aids ^A 

Ev/wVr Ajr _W<NGCk 
J-i f tij- fc 

- >^7 5 % 


w- J£ lf^<C (World Hank).Jfc 

yjJ J'fc (/ IJ^HIV / AIDS 

(NCOs)^yW^I(>>>45 i^C^t ££>* 
AML.*.** sex workcniJj^^J^ NCOs- 

^ J*. f-T&C c!PH NGOs-t£ £ fa J*I f?&jl} 

-Jtifcifa£}/&d\l'S\*'£4fa HIV / AIDS 



# 


Multiple Choice 

rtf/ / Wh*J^ ^ £g->i -1 

c % .»^ (~> -> (0 

J^> <i> 

^ !>$ jjfku - 1 5 J; jv .2 

/kv** (^r) 

ij'iL'Csr*- (Jjh 
^^(_) iS&se?) /) 




xS-*W G) iS't'iS 

(i) 

rifK*-. »<=- u>/ ( *> 
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10* 

>1 

.; A=.l* (-> <' 

vjr^js o> <jfc-Jr <&> 

) 1 /*<=-. ' J? w 1 •** 

Y ittf- 0) 








4 

(~) <=-^JJ*»' <*> 

^/i G) <&> 

^ yT/fc (~) -&J*% (*) 

I J* ^ G) <*> 

jjfcfc/* (0 
G) 

*C_ J*£ Vfi'jM&pnnfjZke- cj/c-Al* -I® 
(--) / "'^» * * 

ri? r G) <&> 

Short Questions &**’/* M 

ItJTZL/^ > £ jjfr^* k-'Jw'-’^^w A / ■ l 

vjgZ-j ; J^'4- s$ x frff\j£d$\ *2 


*• : < rf-'V-r <▼> 
* ** ' ' 
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I • 

*&c' 1/u^dtwj//^ 7j:J4L m t*-/cP&i+i£b, s 

Indtrstundin^ (hr Concepts 

•*y Jv£i_ '<=- .1 



.4 

, L'~C' lj ^ 1 * -5 

-i/A. ^ y— '/ ^.Aj^JO .6 

)^u„i .o 

The Terms to Know * «j|M y/ 

A* • j^ 

t'f • 

r ^vsr 


t^lf/’l * 


.“^* „ ^ 
^ P -* 1 • w - * Ap >' 





_K*cA£* ^v£/{j 

. Jif?f 



U * 


• -^>r 
tf/^5? A* 


frt£* m 



eti m 
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Up* !4 


/U^jsr • 


X.X. • 


f-te.i . 
M - 


III 

4^^ £%)+' 

r^4 • **** • 

(j£ • ^ 

W • Jt • 

./"O 


J/C^'l, • ■ \ 


Activities 0 \ff/ 

-w£V 


&S&/&*ASvP r z £- 2 i 

•* 


Sciences Technology and Society (Jtrrv^t^A' M 

.^Vu- I(f j£ .>£- Jl^'4- y*£ 't*~ L/> J ^ 1 

w to* 1 -** 1 *5 


On-line Learning 

http://www.teac herakwiain.org/ittource/tdc02.sci.lite.repro.lp reproduce/ .1 
www.cducjpedia.he/cducaiion/biologyanimatitinshuman.htm .2 
www.cdumcdia-scicoctt.com/cft/a442-plant-life-cycic J 
www.iniKrhody.com/imagc/skeirm .himl .4 
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INHERITANCE 


1 5. 1 Introduction to Genetics 

15.2 Chromosomes and Genes 

15.3 Mendel's Laws of Inheri tance 

15.4 Co-Dominance and Incomplete Dominance 

15.5 Variations and Evolution 







I5_L 

• # 


15.1 

15.2 

15.3 

15.4 

15.5 


S.C’trjJ. ,=. U 1 5— l 


■ . "> 

(Rccevdvc) 

— ■ — : : > 

< rx>nnn.im 

— ; ^ 

JV' * —{Basely/? 

~ • (Genetics)*/** 

(Trait >,i<7 

nib' 

• (Genotype i^'C*? 

/ . * r - 

. ,A« > 

* 6 J . 

, /i # . 



** 9 w 5*7: 

I Segregation) 

t Phenol' 

(«-r (Homologous) 

js«iV 

# /r/-V 

Jfeij - ix 

(Kcphiatumj 

( rnutonriptiuri) i 

(Naniml Selection) 

« -(Culitvarjy* j* 

J'j’'?** t Breeding 

>r * i AsMinnKH)«^4«'i 

J 

< J&L* U 

L_ _ J 


- W J S* ^ ^ v r, G^ f- (jror j iJISjuL, ufjfici J**/ 1/ JU- <_ -fee W T 
— f *£ < Gregor Mendel ) J &£/-. !*£ ^ U<*v-<- 4 £. ^ i £ k,i 

— v — ; t/> J*VvV”«/ ( inheritance 


Introduction t«» Genetics 


^}jy 




0 o' ' ; «** 
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*, J 




C^sJ^y^JL ± < vVhjl ^ Jfif < S enes > P< Jh 

- W T ^vA" ^ 1 ti'"*' ’^*v/V £-/rrtf&-£- JuJlVJ^^T OtA U \ifrrtS *■ 

j&jii/yYif 


Chro mosomes and Genes 

rrfJjfr* £■-*- &**jr*J$&\ 3 ti*£»Tr*%fs£ 

S^xrrrtf M>L~h^v i-\J .% (homologous chromosoiiit-M 

_(T t^il^J(_! Jn.^z_ i^ ^JL fr , r l ‘s\y i J)}£\ t ,'~'* i J- ^ rr 1 ‘ f 

-a- 1 Y^hJL jZj'si'Jl *—\ ***£' 

l' (chromatin material > w ^ c? J’ifs'rr*'’ 

/r«*jc 0 \i/s J2 <£ j'-tfil/y £ Jf^Wdd. Xf- Of 

£'^v»fc- i ,- 



DNA (-;^> 


^ i^DN A Or fc« tf< ;tft/ histone: ^ '* 

frifx. JS*q- Cb« Or 1^ viL- 

, v t£- inueleosomes) 

LI c?^«£ w">»' wA/ 1 ~ Of */ *' DNA 
if Jr*jS£ 1^-’^^- fc * JU>^' DN A — if 

-A.:^Wr"vi- />->&-< I * .iJ* >*'* 

How does the DNA of Chromosome work? t^C ffUj^d* DN A f'fw'i.- 

'luNA.Cl > ,? ,t -' > '— rt;( trails > w ' : . ; ; — i^r' v'''*fi»" DNA^fli '— /”-f- r '"^' ,: 

i xi -f-trifVi'A/ 
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£.i+>+ti£ciSt 





WalMo-Trirk Modrl of (>V\ 

(Fnmn> James Watvm) 5 3 

CjtiJ'f -vflt-tfJtjM'SJl’J DNA 4_ Cnck) 


'>/ 


s}%Jf -*/WdnA 15,2^ 


UH pohituclcnlkfe) > DNA» j!ih* 

{(double helix 
(backbone) \Ji*J«. fc-yXjy^iii a £. J^r* 

) - U T j x (hascs) j^*'/**^ Jx 

Jkk. i . ; w ' M—i'&jZ 

iS&jScfr/t 6 + te^Jbt . w 7 

'j-j'y’l— ( thymine )c£ ii * (adenine) 

4- (guanine) '.* -V (cytosine) jZr' Jfct *.J jE 

i/vir t2c*V^^- ^ JfeL&afv 


l/^i^DNA 


Replica I ion of DNA DNA 

ijQJCi 

J DNA 41^4? 

£rmfc< x ^ rif / ircpIicaiOoi/ 

c^ifcv tv y 4 - L.L./&J x \ ,/ 

DNA‘ti>Wj£ 

4_ ( zi pper >/ v? £- 1# x* V* 

<£ 4_t jV*f *A/W XtJZdZ jin 

J l/’-f- E/ftf f i template) .feV' 

y*S*rt J ) > £- y3$*/t 
J $ £- u/u» ^-v>^ - tff »& 
S \ U Oc0M^ w ''- w r^-Wo-*- V* ittft 

-( 1 5 Ji/itf-l tx w «t£f DNAO^. c£ ^ lLy.j» 



B /l\' 

111 

;>tA£_ 

ttf-t/i/^A/DNA 15 Jj^ 
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}Uijr\£iJ\s£yfsj*biJj>%jit£ Jr*, jr £<L f 

i\£ **'}& > V* UNA- t» m,no adds) 

£j^j\. ifcf~ J;> e A<£ DNAcJ''m£ J'ir ^>4^^ 

L JJjL J?S> **£*£- < messenger RNA: mRNA)RNA X%J*J**Si+ 'trfc^DNA.^ 

l^^ ^ />/^/ , -f- P'i ©A< /?* /j^'r 1£I i/U»f- c>> /. W^l/ 1 f** 1 ' - f- 

-( 1 (InuwUlioB) 





Central Dogma DN A :1M^ ® 

^ ^4jC Jji? ^ wTfc DJJ AZ: --f- t-il/’ (sene* 

-ij?%£ ( locus >{/iU>#:( loci >Jl(Vy^ti?*w- 
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I flk L&^L'&s ' -*- t>? i Jit 4"' ^>*1 f *y C ^rV> 

^UC- BBlaal AA(^i , iVWJul)g£££j , ^5-Jpc/lwl( B /A»£ 
w'UBbLAa $%jr£xsfjfrj:i\/i4- / ms*4 k )£Z-f 
J Jj^ii-tf, O: jC jht^JtpA Vg- J^{£J^S'r. z - r ^-*b 

< alleles I JS^/o £ \S C” 1 - <** \jZ;f*J ) £ j> lic^ 

.■AB^jkWw*/ ;15,5j^ S!S f ^u* .•*• 3.*t !•**<*.»<•> I ri * *T 

v 6 - r >£t /, 'a;J^t/ v^t/ w/)j>j'’A'^ | /* l <- j£ /r^/ JL >/J' _ u ? Jia 

J “ 1 W C — i’w£ 'J**C**i i yT ■— \*rUjft \f'<J * { / y? £_ r.t£?frr*)sjZ. w ^t' - J^.c j£ 1 5.5 


.<S-t> 


Genotype and its types 

combination ) Jt >)S' 

ij •* J£y -*— w£ — *=^ t‘#-t heterozygous homo/ygous) 

«=- ' W Af — Ur^tS/*>~ C if W^* ^ l pigments ) w ' - ^t f (j£ f / \£ */C- J (albinism )f V 

L~l,}£JL 2 z /'tie- V >>* sj\f*-c- t/Jtjfite-Lifftjf 

JiotA- >V:*» w "C ■.' JlL w ? J ,aa>f'Aa- AA ' 

-f- Jtlf y Aa ) JX 

l-Cl< *^ [ £- y‘ t*? 

Jj 2 L ^'fdominant ) a-Vi i ».»> 

r' ^.^Vf C*iV^"'<recessivoi ^ •*'< ?t: jl'j J * ' t 


/VC J^I «r^v Jf^i 

. &G£t v’CAL^f- p w< 
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u? * r., 

yf'-c- CV tCfUftf- _>j/( small a^< r2^*vv»Oi/(capital )<— X 

^ <r J*'4t ^w n - -«r~ 

^-' i ;ti*> /fraa*^’ tK?»* ^ t *j^\S/ fii ~dl *-r w '^ l ^- 1 Aat AA^ - * '^'•w- 

wC>'> 

. w ttf£ Iphenoh pc)y f/f/( 

Mendel's Laws of Inheritance 1 tjCjtepz^ aa 


— 





;i_i>( priest )d/A-X>jCt^ ((Gregor Mendel )J£zV^> 

£ Jft/U if fj[$»L* <>i- J *£*-«£ Jr't Jtti £- W " J ^- 

j/'Jfi Sd*'* 1 ' ^ 'd~ A Ur*\I J^l-X ( factors \}/£ \S* 
ft > 0 » P r 

ift'.WWi- f d •S' /<C- •S<* f ' 4 — 

J*c.liN JL fr’ 1 J^'w^w’v/^'-k'-r' ^f'.w/ivttin) 

i_if 4I £ <a4/<£> J^/S^ V * ^ c 


28 . 000 ^ 1 ^ 1 / •s-t/V — 




(cross $-'/$£) (self fertilization)^vlt*/-^r( j'-f- »^ >0/UV 

fertilization) 

... 
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*XrJ4£jss J^<- >t £ 

L. u 4. }J J* *s Jj4 Zl i* /nfl L '/i Jei jj c- Jj £Z l *— jy Zl J^u <J'* a/v*- J y 

-( 1 '*$%»£ Jjfic- r'-^ 



* 

X j 

s 

* ~~ 
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j 
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0 

cxjfc 



*r 

3 

jrfi 

c ffd*' v > 

■o 

% 

1 T 

i > . 

& 

Jv 



r f 


| W | 



it. 



A</i J4 , l?iC &-■>!£«>> -^ Zl~ i /:_. »<L </UV<jffL^II^- j^/vV^V 

- U^- *Z_ >'Jl* >, ( rat ios: t> ) Jx£ w L Z-’L- \J\f\f* 


Mendel's Law of Segregation 15.3.1 

Jjj£*j<L *•( ) ^ f r^") i+>2~ i/'^L Zl j^t/L ^ W Z_ J t-' 

cross kM* 

-tf-FlVi/l/ (nutnohvhrid)i-£ 
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jbiS/fjxf ft- >y( (i rue-breeding )J?± 4 iJ)^* J L U •i'2— '* i-t^K round )Jf J+? 

j/£fl7<£ */>4 va'i-btS (Wrinkled) 

'ttu£ bfrcilinp 


\J*>i 'j <C hi* L y r j& j* i- J+? J^JL'~ Ij 

J/h :J/ 3 >Z 1 850^ j/g 5474^ jS tf^L. * lA £ 7324^^1 

“ 






(PDuKJu 

# X 41 

1 

j/ *»S£ 

t 

1 wHf! 

• 


\ ^ S 


\ 

# x t 

1 

y y 

t * 

^F2 

mmmm 


75* 25* 

y .'.j/ 


^rJL 5 (tallness) 1 

*£^s>ii£L-Ux(9egrcgateyjf^*- J s>>'-f t ( ^ }y?\) *»£-*— 
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J^FI 



Mendels 

Law of Independent Assortment 


fi y 

r x 

FI J/ 

1 

sK*F2 

Rr Rr 

#x # 

OO QO 

1 / \ 


O 


o 

1 $ 

at 

1 o 

& 

rr 

! « 

Jh$/t 23%:Jf 7.V* 


fj*r 153.2 

±>*jr if 


-J2 ZCy** 2 (dihybnd ) Jl L j «T' J v<y X 1 

-^v*.v( rJji/f Rjz '.a £ Jyl— £ if £ : 4^ ~ t j £ ^ Ji>* 

ySr* tA*vi< tf- r/J#X va -£*;£, >j*i.( a. cvO»X r<a gyi^X- / 

)c*s>6/J s Z f < RR Y Y ><_ y{JtXzisl- Jy^L >a 
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IOH • 2.wJwf»j/g3l5 • 

d,jt'MHSj£$*2 * 101 • 

-tf!>:3:3: 1 ^Wu^d 1 
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RrYy 



j, : 

RY Ry rY >7 


RY 

RRYY 

| ^ 
RRYy 

RrYY 

RrYy 

Ry 

RRYy 

• 

Rryy 

RrYy 

• 

Hiyy 

rY 

RrYY 

RrYy 

rrYY 

(»V, 

ry 

RrYy 

9 

Rn* 

41 

rrYy 

rryy 


M+i 


t££. \J'f\A*&\ /<£ (breodtog)^CHt^ \quan:y cfrtf 
c- ft£(£/ t nf\j%A'l*£0R C t’unncuy^^iv Jff <i 
— \Ju'£ U Jl i;/4i «• w'**- yV*t 

yU‘U Jl T«X*vjC( checker hoard) .*>* -£f 4 .^.t «L If 4- 

i rf^* • l* ^ £> A^' 1 - <£_ f<f Lfc.c- — ✓** y— /tJ 

Jj U_ . Z~ jr jdfi. A ( *X tf g S ^ hsfS a>\Au—Ja? 

* J* f 

-*L. jrr- w; J*£S y»' v v^' ’R'A'a 

_j f* if J.r*L, -<i. Jx*i>U ’<=_<_ /Vwlt^lrf 

******»->_ 
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i 

Jtf.ljly f<&- ^^L\J)ji f .i— /*}£■ ;**•»( CU^s/**” 

Co- Dominance and Incomplete Dominance 

4=_ is U^\$* jh+^\sj*lL. 

^ >£ cT • u^u ujV^. r 

,h;^ 4 Af» . jr L„ fJ>j*L i* .h;«- yuflf^fftjii 

£-<— j/.J&L. )k^ U: J^y *i ri y-j^*» i*^ J^4U co-dominance l 

,J&=_ c£ i J^JrKjA.' £- OU'U j'-JtZ-ffi Uv^jC "V 

J-Kt-t/Ji/f I o^V^^iAaBO -<f. Jfr-tf kf i/^WV' ^ AB r i JU' 

J A wiy>l£- gT'yJ'tf- C^A( antigen 1 - i y*< I 4 J^w* cJ- 

ij - ' l? V ^ vOU- f* Bc r *i^ 1 J^c'/j^ 1 1* -tf-dV 1 ^ 

-wf *^} { * I" /I 1 I -•£- S 

-C>f J Ai *?K IT *Jtrf 

S^HKI 

v'W 


* I A J^* 

/ i l"^ 1 

* 4 

re'v i 

l"y)* l*^J 


a_,A 


B^vi 

Ow»A 


AR— lA 


iA£iDii4- 


Ac^J^' 




^J/ 


»/e*? 

n A 

or 

Ti 

n 1 

or 

I’i 

# * 

n 



1*1" 
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/{JjAojiJiA incomplete 

-JKri & J* L^< ✓jjJV'e- y£ c/U'^ Ui ‘'(mixture)*/ 

-T'cTi c/**f i Ji^lf 


4 

40fc 

H , 

( ' 

j 4 ' 

-^2>° 

k<®»_ 



Z. K Jl^ t}l^«£f/ r lj^* 

^ J/^ 

*ek 


V* 


J'tJdRJ&fi jM vC— ?V(Fnur O clock wV 

<L'» jt'ti i- / -J1 Zt J<* t'/'ic? t v n >#l K R ^”w' , - , v -t>-c v-( 

Jl/(RD^ j( y FI ?.<£_ f U L*><=- ( rr U~ )( L. V(RR W*$ 

jt J[j < r R C ' '^-£- -(<£- *l£'l ij2rrfi 0 /'mt*£ x & 

4 * • ft * 

J^F2?4~Cif lRr)^?^tfL hj4 J i -• J- u k F I — * (* t-f- 

- w ? JjC 'Uta. 1 :2: 1 ^trf J w/l£ 

~ 


(Pl)wKJ^i 


I 

j-Vi 
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Inlliatinn: and P l wwlig 

■ ■ — - *) I y* LfU# tjl^£.ipcili$ree\^*# * 

*(/**»! V£/Ji^' tf i • 

-i ( proMe ■ $&fC 


ap ... jfff 1 

Variations and Evolution 

1 -r. /JS'JS 

^(populations t /V/L vA£jF0#/U‘(p 

<L (crossing ave^>» | .-f' , / * 


jrrYiJJL 

-=5* *_ t*/ c/L** -» — i* S 

-w" 70*368. t 7 7.664 £ /Wit/ 

jo, trillion 


^ W T £* ^(recombinations Jt* 






S'"". 

jfv^DNA j^tmutalionsl/'^* • 
** ^ 

4Cg j*c i^n^r 


Continuous and Discontinuous V a nations 

s j^Z, £ J'^A ~— s £ *Jl £ L/>^w* ^(inheritable) 

w t Jk \J*tH i, hjZ i/»sVu£ r^L - w * ^ - J2 0 1 

d* 1 ^ 1 s}ir fj/jl 

*_ df.&jfriL Jk^XI J'*=- w" ( w**-' ^ f*£ 

-tf- fcrf |/<C Is^-JtLfJiJ ?: Al 

c t “ 


• ^»*s/tiy»^U ‘^yf* di-J*. — C>* J J^Kri ^^,S \ J 
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Jj— )<L- j^tf- J1 s )**' 1 ^ 

•i£a. * JfcV'l 



>5>m 









■& 





*/ '/£. fJfJi ti?#c-~ &**Wslfh%4 jC Mjtik - » • 

( graph it* aS*— lJd w '\f • 

Variations lead to Evolution pjTSL^^lT&yi^t^ 15.5.1 

a» « 

j” (species) J* iJ»yUU (organic or biological evolution) S*J JtV L J^C 

s? -J2 J* ( inheritable ) J t^-SsC o%fc-Y J& r -^- s i *4fr 1 C J- *5- 

J»/*^ */*- JU :^iiw J*^-* 1 * >Ai' 
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-C Jr^ '*> • 

-ilfc£ Z_uZ Btf U*M\f£ (Q\*Pc-ji%*C &■ 

{fjffejt&ty*?* J tv '/■ U lr f t? w T Z_ •*<■ i/‘ ( anli-cvolution ) 

Theory of Special Creation 

_ w 7 VL^*U ,>,> "!f ‘- 1 ^'’-iSwVv 


(#1708-178$) C. dc BufTon ^.•'•fTj r '/ 
J. de l ;murc k 1 «<i_ w - _ J 1 - ^ w ^f 8 " J- 
Jk2.. t/J*. .^-.LC 1744-I82*» 

| j C ji •> If 4 . \S*-$d 



Burton 


Lamarck 


1 H38#L(Charks Darwin: 48G2-l882)gM*t/i^ 
vl£ J/* a 1 -/- <L \jiJi -& (Theory of Natural Selection ) — : " f 

1 859ii- \Jff' - I? <£ Z' Jl' &L/(His Majesty’s Ship Beagle) H MS 

.j££/"On the Origin of Species by means of Natural Selection” w-l- 

j**/ 1920 J6 ' tjsK?±je<S&'- Jj?'*i*p9>yAS*tfS&»ii*-<*\i+ t r Jf'c 

«JL * i. If .*£*> f C> Jy 1 t<L- J WC- *1950 

-i/i/y/Jt * L ciiw'JL/if «*,£«& i 1 ^ 

«g ^ 

Mechanism of Evolution - Natural Selection 

- .v . .-.I 

; ..^ ’.V-^.^V -v;j - 2 - ^ 

-wic -, &'*£</' f- jV*C$ 
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<^r t'-f- (fitness) > U^' S'** *f J& J sf t j> V 

£_* J/<=_ #i/£ *>- jhtoifyMlg t* 

- - ' <c W w 

^4«lo Jl^C»i<Lkv* J'/’-tf- jl/ifs Jc */4 lA-K c>^ i_ ' >jy> 

/»<^- Jt - 2- Jf JJ ?^C_ J J*l 4— \fj* *d±.^-Ai£ wHrt ^ </* ■ - Z~ L bt w^t/* 

* " ' 

.( 1 5 . ijf )L J &$£- < J~ >>( ^ \e'j> 





%%%>% 


M rl- X># 

j.yj'-'j+'A 

w 7 Z_ if- 


jZ^yV 5/'* i, <L A** 
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_^tZ^Urr( f jit's*’ *> U^- I JJ* ^ 






riL/^/^i t a rX. /* I'*5p^V# 


%£J«-fs *4 :I5JJ» S5S 
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Initiating and Planning 

(variants )* 1 ,^ *} , ~ v^l' i- "w* ^ ■•i 1 

fC> Jv^il 

Artificial Selection ?C$ Jy - " 15.5*2 

Abu Kavhan Dinini J w l^iT *5$ ^ r " L * 
^ zsf.J&v t *>i- */*-!? l, *H 0' J*' 1 »(/>k ■ ^v ,,y 

: W T J \jti%uz~ c£ 3 '•■*' U w (f If 

>?• ’ t breeding )—£>.£ j J t ; «/ >y£^bcl|^o£ J f/W ^ 

J> ^ ^ '»* tf2_ll A Wi>V Af • 

j’**' )*/.£- (selective breeding ) <S>x iCj Jf** 

*jT> 4 / sfz^hjZ <Ji/ U If/Hr <L- »JL*<C 

tb/ 

JW^d^A/ 1 - k? - t- r<£ J££-CJ±a*~ >( ^y>jv<£ ^ 

I breeds)./^' ^ 3^-."’ -tf c*^ i/r' - '" 

.y/rL lV (varieties or cullivarsl^b l j^vi* i— W Ju/C£ t^OC % — ’J^’-K-kT ^ ^ 

<+jt}‘^S>d*'<=~ (A# (breeds t ;> >£- 


J. — *C$ jH 
AiJ'Jn jZify . J '+4<r 

r/.v\jJV 



ibreedsi;4^JiifWb^U J l^3£5C{ Jy-" IfjJ* £ 
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^'' W T JJlii Liilnvars:^ 1 .- j^) 

.(lyHx/k.jrj^ 





J^M 

(mulifUmer)' 


(kohlrabi) 


(mild m ustard \<Jf'/'^ •» 

i wild mustard plaull^ ia£- jCjJ* 1 ** I5.1H^*' *;* 

rnitiating and Plunning >>' C-* j 

* m * Ap ^vv 

Please study 




Multiple Choice 


# 




?w J i^V* i w£v if ^ tf?** aS-iV^Jb^. St /l li *$J *> If nJT‘ . I 

* 

*** <>r> -r'# o 

fV* OJ^C, .' yt*/ (fc) 
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<_) t <•> 

j£*;J: (i) j%* <&) 

J^( yK F 1 )j|/ »* J'li- .=- w , r l>cV y -*-' «— J t lf 1 t# £ '• -UW ^ L- 1 A *Sm 

m 

ui(V (-.) j^ 3/4 v^ 1/4 (») 

^ & ^V4*^;i/4 (6) 

*4f y\j"rfU' U*f-^- A AW\^ if ««Jp .4 

2 (~> I (•> 

* 

k 8 0) 4 (&) 

Sk 

JlZ-x£~/ w is£-rririf}t- (') 

Z_ 7 \£*£ v \$ DNA ( --- ) 

tf- J^rcopy 1 1 Jc#* w L<£ J^T ( J ) 











JtZ-XJfiXsfrYi/j£/\) l»- (0 


( v ) 

<£,) 

kf: (A 


^3^*^ J> f Jc^v ^ DN A jV^% 

Wv^^wV'"*- AwL-fc- PP .7 

(*) 

^ _i^j } ^ t#jj' (_) 

jx J<i jVj{ ji W J</£-<— j{f<L i» Ji/'-r* te) 
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»/ #>>V <£ u ££ * y '.*$ y*> U »/L^* *— k /h t +lfJ'i/ U w? c' lj, *y rj j' *h 

• ^ 

drZ-XtitfC *r>L^ (Ji> U'lf ^ 

U ; A^f’/i | w .tZ-K , >^ii^i! (0 

W T *:*?% jL 2; In? ( »—■ ) 

(6> 

w 7 > ,s3f Ik-'c/ J/l ^ ( ?) 







Short Questions •S'D 1 ^ 0 

-jfii t* .I 

r w 7^_ *y j^i 

l nderstaading the Concepts mfijA r 


? w 7jar*,^u&£c£^ 

Uj . 

t x f^S^ ^C- w ^ J» I-/ 


The Terms to Know 




(trajtJwc-* * 
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iA£J-/ • 

Jhf • }±a * 
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JtJLj, :tJ * 
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* J? • 

«fc r**li • 

l^ji 

~'jf ' 

iA* • 
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wT«/ 
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Activities 



- Lr ?ii?l l *J.|^. S\jOl£ ,, 

-U/J*UZJ*S ($npbK)tJXt»***£3£^jrf Xa 

Science, Technology and Society M 

t£<£ J*Z>* i/^iA J^**U /JfrL. *sJj& 2 

_ * j^*— aZ, J^ji !£}\<. ’j'Vj; 1 .4 

-^c i -5 
j|M J^'J/U'tr *— L't/V bA/V-^i '' 

t<_ r*y b/i/VJ/ l jCSfe jj&i'SrlJfr .8 
* ®* T 
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On-line Learning 






en.wikipcdia.org/wiki/Punneti_square . 1 

www.uic.cdu/elasses/bios/bios 10 1 /genes 1 .2 

www . human -nature et un/darw in/ J 

en.niimi.hu ■ Biology .4 
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MAN AND HIS ENVIRONMENT 


16—1 


|6. t Levels of Ecological Organization 

16.2 How of Materials and Energy 

16.3 Interactions in Ecosystems . 
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Levels of Ecological Organization 
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Components of Ecosystem nsLf'ji* 16.1.1 
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-f- r if 
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Flow of Materials and 
Energy in Ecosystems 


51 grjif-'jLi 


j'/i- Jt —4 I— if — ’ ^Sj r ~ — ( tmphii' \c\c])Jji^f ism* c? ^ - 1 

J/V t5K m *J*Jy rU w U/V> * w^* 7 - -f'-'i* i* » * fond chain ^ A * r 

Flow of Energy 16.2.1 

f.y> fATJfc <C j.sj.f'i u_fL._ r«JAT ;^r J^y.vT. A. JSOjfLf'i ' 

.( If. ’J®) 

(solar energy ^ if f(V 
Jfcfe l£'^ w t 2 -AJs j: ;P'z- * / J.;« ii _ w t V jC ✓< j£t. ^y i *.' % 

- c£ L-At a-j 1/jsiJ.yiJ^ *-ty\j%i£.\j3Cs A metabolic j 

f * cj /T - J(r *4 yyJi ^ \$-s*>£ *f\JZ jr’A, >J 1 y<£_ r # l 'Jtj/i 33 

iCVf* J/vy» 2Ls»£i\Jl;r ,, im- i *J-si J* -^c— * J l jrA 

9 &J> &'£- */ jt yi*t£ 4 - AJ|^l£ Jt - -V 1/ 

-wj *- Sjir'tjjjjfd j jd j£<il c l( ‘ *— /«£. y/t'* »*^ - 2 l. / 
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u^r>r ,!f '^ c ' , i-^ /?, ^ ,/ ^ *6 *~ 

^ccX^)^wc • 

Flow or Materials 16.2.2 

^ J/,^tK,£/i£(food webs) >j$A»*(food chains* >** / jlrflOi c?*Xt— /^c- J*- — £ l -'«-± ' 
j^ijv^ fy*^ ruffiu* 4=- J>^»FUvU Uj> •£ 1 >'/<=- 

-<=- &. C A/*c^ > hinrjif^k <~iV Jl>, tf- f U c^— 1 ^ 
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-f- ^ fU/y/ J/iyV^yw /(hshffljxtejj?* ]} 


/ t/i J/* *- stfj'te. *■ 'i/iSA; «- AH 

• i,jL 1 X>jy. ^ w r ”, (Jfcs «£-' U wl /J^X iii 

-( 1 6 . 4 ^ Jif 41 w* » iKatg^ih 



'( entfitbiDd :J 6 . 4 j !S S 


Analyzing and Inlrrprtling :ty^l#Ml/ 
-Jl tt >ii A»i j»Aj AL. i( grassland ) tifjffu* • 

F.cologicnl Pyramids JLfiyL i 16.2J 

. Oaj v -' , 

^4-^.1 Jtzr^ViiOl j£f(/ l*L (Charles RltonJt^o^^V/^ AiSjC. 1927 
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v /'}}/<* a. ii j: Ji t & 
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_ . * I ♦ \ if f J# 
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Nitrogen Cycle \J~ ft .2 

* * 

-wff JVifc JfWfy*V '<=- »w ti / 

c \T^ ^ * 

Formation of Nitrate* - a 

-tf- uAAsHJ^ 






Nitrogen Fixation c/-f J rt A 

-4- Err*. u ■£' -A*£ v* a * - <7- ^ ^ c t -j-' ^ 

\£-*e\£}5£\fJ 1 i- c* 1 /' t *s/y w * jlr '>i ( ( thunderstront ) c-'tf Ao' J> r • 

H + f • >• * W ■ 

t/'i/t (atmospheric ) Z-\fcfi J*/t j*\Jt L- * JJvC J*V*&}US~ M 

-cs&j** 

C?-’X tjfe /^U w <0VV’t sf'Ji \s&£ * 

i_>/>AC(symbic»nts)^ nitrogen fi x i ng ) — A- wj ^ 

v cf'fj’t JU-V^ Ju * 

Ammonification and Nitrification r*l .2 

"f? i 3 ‘‘ Vw^ r'i, w ?2L^fU J yi^£ (ammonifying) 

j-t»v./c ii> )i^./^>/4(-^%- 

( \ itrohactcr. £✓*'( Nitrosomonas'. 
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clWV* 16 . 8 ^ «« 
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f t H- kcfr/tc* / / If 
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irt'hj i^jt i/L jt^J u/ 


JVi* 

jif j: ^ u^/t c>u'- wj z- • J* ^ 


Interactions in 





—uv(jiy'~j!f | 1^3 


JT 2L (intra-specific interactions) 

^jy>SrlL£{ti+$iy^t£ijtjt+l{i v £ / XljtZ-IV (inter-specific interactions) 

-JtJj 

Competition 16.3.1 

H>Jv> i 

t>f ^ J'^J\fi r 'j\J L'j£,£i£ JiA+\f£.f~*'£ l 


"* Jl «Jfo '-f wT ^ w^ w C 
-•“ r ?i**'"LC4- «=Hr <*” 


: tiP Jt Jij\± ^^-/C \f+J j tlffSc? 

Predation i /0 16.3.2 

l IM* ^ it? )vU‘ If j! c"‘> < -£- f If U cV' »4— vf If -4> t ^/ If £ & .jD* JV. 

< -<£- flf U/iy*t<£- prey :^_ A £lt*«I_ rfv(£> )>'> y*w( predator 

-WJ w£ 

Jo. C 16.9 JP)yjrL^tXii^k j+* j'Krf * 

-i-«/l&(3,i4< ^-f-^e(2/fe>< ) v v/(l >><) jV^-e-flfttJ 
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/I< w 7y«j>^( Venus flytrap-*:/ sundewy jy * pitcher plant • 

JlfjviJ •*<- /uuA^Jc^Jfcf* >( 4 \£ u 16.10 ) w c Z~*/ y >AW< 

JL JL JlF JjWtf Z_ / (tiLX'lar) 




http;//en. Wikipedia org 


: lf_ r^Vlt k A/yc / J ^ w-pc * c/ 1 | 

htlp://en.»ikipt*diii.or#/wilti/Venus nytnip • 


: 16 . 1 Uw 0 SB 
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Ji- < -f- Ja*«- c^>< 

r/j f.' l (f J posts ) ^ * » .!_ J/k- /f<( weeds )^'V{ w rU*/#/i_KZ-Ul*> ilf' 

- W T d ^4- * &C\i£ JL 4 ./Qj, iti J^lr. Jut ■/>A£l 

N\ mhiosis J^* , iJ*' 16.5.3 



,<Z-TX 


^ 1^*5 J^k 


Parasitism .a 

3 m /tf4 £>/•*- fJb ${&?#£. 0»Vb£)Zi 

tv i&n\*J We. (^vC( host )w£/^- ^( 

iTj^V^ud tvi/.: w; T JfvjftJwU i^i *ij£ fruta 

• w£ 'rV u^*- ji iaJ%fk£ct&>/i9/4 * J*jL y *Jl?. _^_ tv // >d u- ■# 

J^ysh f&ji* lj£ jfj- If i-A* J,le-w£ < >£ i/v*^ J?V w^J flJ 

JlfC J*j£ ( emluparasiies \J~V IffitJt Ufitectoparasiics V*V • c/^Kf ufJdV 15 
v^J? jfi — t ^ y^-t£ Z_ J ijlfyfi Zv > ( ,/ )y;^ AC 1 



4/vw^fcii.iiJ^ Si: 

^<y}h<i / £.-jZ L. / /V ltf,tijtjf^ jhv»i^Z^,v>d 

- w ~ w ~*V.J * * I /Viisim#// itwi I f- j •'■‘J i£ < ( Enkumn'int >1^ ' '^A. 1 «< .4 ,\ c yi m.v > w r ^ /V r 
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j/h 

l-f-L. 2f- ;<>Al — 'U'^/ Jij^ tf_/*>(Cuscula: lP 1^ )*- ^ A 

P' Aji>£ w» / > c£ 1 ^- :£)&»*£- ^Ky f| ^ t hausluria J w A/^ 1 

-( 16.13 J**)£- 



£ \s '&*£} : I ft. I v/ 





Mutualism .h 

^(protozoan) c, 1 » / hs <—£ *- ''^-' '•*! *— ^ J-'*— < 1 * 
•Jbffcfi) Sts t/\ i^^Kcellulasc^jir^-^i--' ' 

-( 16.14 J 1 * )<^- tff*)&** 

y-uStSj’ZSz? Jt \ y &J»i A tK I IW moo&muii )(£*»■? J'>l/r£( nitrogen fixer) " : * 

yf i 2^/Jir <_ »y ly^r.~( I ft. 1 5 J* Xjr^^trtx* nodules) 

P 
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A 16.15c/ 5 IS! fojt'Jk > 1 6. 14J 15 !» 


Commensalism ,c 

Jfc-tsfl *$-£- &ft> l (i-4- f”£*r txt+iOJjC'^J^c- i jC 

16.16 w 1 ^)^ r /^ Jjf —i/f/ ^ /'».£ jV *L- 1 ( epiphytes • 

& AT UU, U* 

i/*-( 1 6. 1 6 -b w b ' )c- Jlr ^ cT — >-* I * ( mucker fish • 





fojZyf'JvCJ/l b 
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. f|/ ^»^(honc> guwk \%<C' 

j, r jiL/f 2( ^ e*, r;* *£ Jir </ w'K 

<L Afrtf'Ut % CV- l/-r* *T 3: I hiwtgcr) 

nv ru ^ C 1 ^ ^ 

^ &£*/•/ t/jX. *v^** 

* 

-tf_UC>Jir J '‘y w , i>^C."^' 


Ecosystem Balance and . _ ^ 

Human Impacts ||jg 

2». y — £ ^ uiA/ k-vX *2 ^ ■£ l ^ ♦* j u v» 1 'Zl j#><> u 

JL y-“j£ *1, fiiJ’tjrZ- / ( meeting) L-uj 

^ Ji-j-f&t £, fa* ? 

. v! r ££^L etfycjix: 

\/C% 

Global Warming .1 

f 'js\J r J|) % ll> ) (Jri ( greenhouse) J H i&fyfiV* 

# t ■w* 

— - J — *-■ »V** >•-«’; - f/0 U<jC ^.y tAv>«l $£ / J tf Mf ( »^ •C?*'* 4 

itnu lum emm mil Paul w‘‘ v*‘ £*' J&ijCCctJ 

.;& un Climate Change' IPCO 
e-iSW^-yrt&^UrliSiLigJ i&lri' 

C f*— i£*\f*\si***£ >if 

j 6 ie^i«£.uiV3(i^ J!»^ apcc 

^>zi/fa/l2*y t 




(jCl ^ Jc£^C<-A\£jC<— ■ t/*-l 

. u t sC^&j »» w k X=- Ju* J 1 *# 

< polar ice-caps ) J <=» -?* JlAb^W* 

-tf. i. uC^f (glaciers) iyfcV 

l^vK U r* 'Slf'<Z - 1 ^ Jl liwf^'MlJ*^ J 1 
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:g^JT (M«htlvrifi|£A 

iKT £jc- 

I «- >.*>* ^Tju' »* Jv’V'* /u^ZfcJU^. Ck 
•&m£. j K i()u *;i*i r _^_ / 


(irrcnhouH Effect 

J- Jtrf*^ vy;tf ( ,4 2£jr^j"i [ol £&* )v^-'>v iA/Vv*^ w< >* b ’ A ^ /'£, ijm 

Jv f| * a. $*-*' S*sr—>. 4 v^r'i *c« */ j*,* «£ . w ? jy'V C, J. / 

•*^WV J* ’it'vtf nuud jw*i| Vi£ jc«? j<*/ jc»P/f -i; 

£'***>*■’■• .- A ^ -' -•- *A 

j •»-. J (*iuoo*«jj / u*j Li'ij/i. *_ . i jmmi _ w ? jr^iri^d/ 

£- J&K# ji ; 

Add Rain -2 

J &-/*’' -<i- O^e— jf&iSd *Zl J- (K#jy 

(nitric ( sulphuric acid)>^< w>A>i> W j Z--‘ J’lP^vZL a*m£. Jt jf Jj £** Jljfc 

Z-> 1 £*-■ .?-/ w> t? C Z^biacid) 

^ £ Af-w? ^ Jit^WA&xi 0>J^;^( u r Z- 

-w ~^ >**<&*$£- J'A&Z- w ~ J k j 6<=- 3 j.wJ pH 

A* A* pHj^L ^ i/Li£2.lf*fp&- A Jt ^lj'/ • 

- «£ Ts$ ulJjfku 

hj^^fJJi^ i}/t\?fj&£ Jbttjt’iy {fu&’‘<- jlf i — ' if. fj»l m 

.^*,:-<’f<J,J '>J s ^Ci r ,c. AK&£ 

fcl/VP.^ D “" fc “ 
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J/’tfj'st'dO* 16 


J* \U^jG- 


iisT‘xjU'J^i} , £sc? , J^ J^ j *P • 
- w" J*f r * = - J ^ ^j'w! J. 'A Jr?' 


m ■ n 

^^'viNmonaritir* (dolomite *— vw'i • 



*j«/>i^jr^i^ruf^t 16 . 17 ^ ::: 


Deforestation 



;i 6 .i*/ ::: 

t /7 £-ifX~lf 


Clt- ^ S )j > Cr: fV«s, !*>^ j* 

J Jit ,fl jr; ^ w JJy * j/y 'Jt.&t *£~ 

JU^ <-z£~ ife A : j (mining) 
Jx J-<=- lumber^) 

r u u\> v '«=L «£. 1 * />>v A>'/ii- fctfll' Jff\$$ 
J>ie ,/<=_ j: cMf- t/Aiciwi/jvyu cPc^~ 

u A/' -<£ # 4 < ^ - 'A^- '» i- jfc< 

ife/l itfjL^jtiAfe- L jr l j> 


jr*V< ( soil erosion }S\AJlj* < landslideii)tvC— .•/< L. ^;. , J rl — Jl?^i j — -~- 
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Over-population (^U)O >4 


245% 


is 

I- 


3.66% 




3.05% 

n 




269% 


s 



CD 

fO 

I 

o> 


1 


s 

i 


2 05% 



* 

C >1 *' * 
<X“— -■#* 


Year 

Population 

Year 

Population 

. — i 

1961 

85,096.000 

1999 

134.790,000 

1984 

92,284.301 

2002 

144.902.409 

1987 

99.953,232 

2005 

155.772,000 

1990 

107.975.060 

2008 

166.111,487 

169,708,303 

1993 

116.444.165 

2009 

1996 

125.409.851 

! 

2010 

173,510.000 

c'Ws's'i 





( rh. miration S 

£ t*tc fo*/?**^* ftifcy 

Z— ^ ijt 1 

JjU i_ 1# x Ju< ;e j£ 

J>£ tfy>*J> Jf. jt . £fcr^< 

’JZ J»/^-4-rifif 

OrJUitf' (slums) ~3*\,,£\Ji/?-\JZZ~\*x{$4f^*A > 'JVT 7 *'j£ , -dl 
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j U* J U */r^ 3 2%J*^£ r* VM' 1 

* “ — m ■ 

J^cLf&U^ )C Jif-Jl J<E- J^vtu iShi-bjc-jM.-**' 

Jj '*£• < zoning )Ut*- 2*» s <Ji *** &■ J - J^AJ 'P ’ fa ki K ^ rccn *>elts) 

4 

Pollution: Consequences and Control J*/Cji&0 : JjjJf j|j| 

P* ‘ »■• '. - w" — 'j ■ - ni ■; ^ ,k ?.-*i,r. t ' L -iL^7/’Pi, ■ v'lJp -■ 

, = _ -/ dir. •*»>-'*^ 

■ *. | j /{/. . s > , J “>,„. . f. j'' *k f ^ 

„»* (biodegradable) w- w t? ^ wj *- t’~,. 

- 1 m>n -huxkfTadah r 

Air Pollution .1 

yi'ur^'^^ JyV ^ )<- A t/ 1 -^ Jfe> fcwwtfpJW 'A'* 

JU 1 Jjy~JtK-<£- j^j£ (composition) ^/S'kc- J<jj 

£ c/'-tf- ’'J 1 i ^ ;*«£-£• w! *- K '-S »4 -?•=<<«- *=- Oi£s/ 

. • W . _ V . . /j / c^'f- r if llJ'r-^ J^i thermal > t;*z,yiAuJ ^ o£ ^** 

r^/c./pi %/£. J*y^- j?*S<-){ 

!*<- A (cyanide)> C|f i^^ vA (phenol) Jrf< >fl^ T T 
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* -*V— jU'« Jt/W 

SaAV* at* fc^jC J/U I00X' 


Jjf£i 

MTwts of Air Pollution Jj/ rJlK 

Zl Jjy i JiK «^-v fj w ^X»c'-i" r I * S' j^» 

- w 7-^»A_/w 
Smog Formation t>*Jr r 

j*— ^ y u T sL *\T(/»v *J c^rvjTjyrjiK^jjrU^ 

-y »7 -vdtf- i)* '>&**>{$ sit J' i ‘*J^<j£ if ^b^jr- 

-wj J^( allergies! jgfAj 'j'tf'OM /?-* */'<£- J * 6V 'J^*Jy r -£f l 

Add Rain 

- w7 •£- *— AJ '&£- (TjV tjik^ r^/t„.^i/rj. jA* 

Ozone Depletion ifS&fjfl 

jC*S (Oj stratosphere) jfri/’$a{ii>lS [ & 

(ultraviolet) 

fuiufojffo Ad* JtK >-;< J/ r Jf /j/U^ 

-i£ c^i 1 (chlorofhiorocartxms: CFCs) 

w r < iLV o' i Vrj£ Jw ^ v Jv Jc;» A 1 j£ 

-u7 ohjr 

- w 7 Z_ K JvA JJfyjl^ pr ; ; J\s,y 1/j.yj 

Control of Air Pollution J*zf 

JjV t j. 1 ill JA /‘/Zl JjV *J>k 

-^■CfipfeUi/i. j £> 

Afforestation ttf*s,l6?4L 

*w7 ^ rr.y/5 *-i* (T i» fy)ipi JjV * J»k ^ U&: c« ,J^£_ J u r i 

-w7^ f/^fjtAd t Jirr^__ jy JfeT 



»/« ^ £ J;c ^> >« 

* 

JfcA? - ^7 f ^ 1 *'* 'tj'AC. jtb? 

?ik^. y»*tl * 4>%*£- 
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Environment Friendly Fuel* 


Jf%$ l/Vite^ > 6 157 ^ ' 

Modification in industrial Effluents t 

£ UrZ&~ft$- w fcC-L ~ K j?^ 

jit/fanJ?]* jj*f (chimneys) J ***- Ji 'f ,l v'^ } <z- w- 

U^li72— bL-s .A 7 <c- j/U*J ^rrg/r^ .wj UL*lfc*-£ ?•* If A- /?'•£<< Jj*'- 

'^(biogas) 

;^l ^ZL c/jlr> ' ^ < ( lead free ) Jl ? \ W T 

Water Pollution Jjyfjr .2 

*sSj&S”> *6^ JLfJi *AftH«- #&&*£ j3> l ji 

'/>*(£ w 'Li- (sewage) JtU> 

j ?**- uj I- lt» Ji ^ t f- ii-^ ^ *■& >T- w ?4— K ^ if — 

-JlZ-X'S'JLf- C £ Jw»> If 4 iff '♦'r- J*f ** 

Jl Zl^U^k t/»t^.PlfJffV J* jt J *=~ J'~J2 iifJttiz&fitihiS 

Zfjji' Jijt i<C jl (pesticides)^ >V v‘ J '»UZ % — 

Zl j£. w ? I_ /«* Jl >fc Jf l^dCc J w^lfff - J1 & ’ ’&*'%£ ^ * J *£**/4- w- jt &• 

H _ j^p 

hw lV j! jt jXcJpjJtc. jj$jf£. h{ 2Z tAc- JV;»<< tankers | 

^jtzE, L- S ifiScfi" i^^lf 4 i*wvA/ t -^-^ , ^* £ “ w~Ji ***'■“ J Jl 

■■ jT - 

jf U * j£, >w r <- J? 3/r^ i/t jl JM cadmium )f^V>J'(arscn ic ) Jjrv '.*^r l^'y£ ^ A 

*<=^> Q X 2^. '*±-X &■*&<£— ^ 

jf lr> J>lif - w * Jki.-^'U^^ 6^ (3L-' i JLX'»^ ’6 L.^sS*- WJ O'^'v '-' , - ? i 


-.y 
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■** rfrf. 

2 L jji f/* r 


r if tb»X^ v* yt*- rt {&**&£ ft (tanneries tfrtie- HOdJijr^ 

• | • . , P: — * p 

jit/*/*^ jrVU 729 t^_ i»i_ Jrfifid /£*hJr£o i ? ,i t- JU - V V*^*—*^*'- u£# 2003 -^_ 0 * 1 - 

* * * * 

# i I / a* # -« 

t K 4 .mii Tannery PoliulHip */*: ; J (UNDP) ,■'*✓ 1 / -U^£> >< C£ ,»* 

— ^*-^' 4 . £- -L-K. ,'J Ji '»*_ K £,.><_ £, Project 1 


KITcds of Water Pollution f 

. v* i^ap«S' 1 .? ip* j jV t 

Dtrnphlcatinn 

V i “ * 

— ■* _ j: £.*»};«{<*_ H f-c>i£ L/W* 

JL Ji /« tg- ZpJcjfj? }<L jl w ' jUCjI ji \jf 

j“*£- jj/wl J*j* tj?r* 

-( 1 6 . 1 9 wJ^L (algal h loti ms) j£i 

r -*i- UjA'tily I 

pt iL-htiJ?Z-/J\r~-ijF r TtXrJlfyxtJjfji 

. jf if jl/J^£ jf i 

Food Chain Contamination TlTc^J/ 

w£ j*yU*le jl ^ tfiy L S£ jt jl /KiV fj f ( non-biodegradable) i» c 



iS&HJtJfiCi :l*. 19 ( / 5 
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jy/* 

Epidemics 

tJiT i jx'>^ jut* jit/V J * r i£#iV u<6C Mj?f-' w - Ji 

-r^Hgastrixntcriiisj^t^^ A TwaMHcholera) 

Control of Water Pollution t/J./'T&ty 

Se-c-iX.*- Lf&i ji ji -*. JV fe>kf < r J £c-Ji ty*>i J’jV'4'iC 1 ^ 

, L W<- slid! Jij ><L CJAjU<=- AC (sewage treatment 

^ jX^>. JifSu ) a 

Land Pollution .3 

_ 4 V f if‘cj-jjz <?jl? j t£ f- J ' 

^<c ^-Jt/c^j»>v^-<cj> ic «- r H sf 

>/fW*^ St-'S* Jl sf 



t : 1 6.20^ S 


Analyzing and Interpreting 

surveys 

^ /cA x* s't-t! W^Ur^iS • 


^ J A At-' ^ Cj 0 wt ^ ^ 4 - r *f !t J ^ 

A t-H (radioactive) r£ 

— w’^r' , »w 7 A ^ ^ j A^/ 
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jVjii 

Control of I .and Pollution 

m 

fa'X x<? JifJ> tr i.w u I0i_ /Ai J/Ajwi/ (L 

i -o 1 w k!/^ t; i M t/J^V - J> )ct- 

Conserv ation of Nature 1M 

■™- . jc\^ ^ — — 

Z-s—i/'litg (natural rcsourccs)tJV» iif£- ~ ^ 
■'K J, renewable Jx J J jin #/?> 

^ k/*A»* , *a»lf j»* !^*) JV»(non-rencwab1c)> Ju-" 

iif 1 J***: 4 ^ t,' Jw.* - lf w V ♦ * 5" C /: »> l m*i <L- <i_ If/: 

<^Ci v - Jy* i Ju ' 1 * i £■ — t ^ v* 

* ( Reduce) ^ tJ J*s Jr**£- 'The 3R” jf'4~ £> i- 1 j5 J M s usta i na hi c)~ ^ ii? 

- ( Recycle )Ct.^ tj f»j\i)j*H Reuse ) J|p s " b^A 

The Rl: Reduce ; R1 

jyz z ^ J? 

1 J P' 1 jl --> J^. ^ ^ c/ J Ui^f^fC^i/J' Jf« Jt 

>j‘c/T jC i/ j“k- U v^-^- ^ <L ly- J" < shower^il? 

. ' J ' w^c f #jc* Zl ^ v ' w J ^ J ^ » ( w^j^5 

— ^-^tc »*- UC C If /0» 

The R2: Reuse ; R2 

jtfsjC'-dPb 

-c- J Tj J jV L^>fe- J>^c- 
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# 

# 

w ^-v^jj)Rcforc5t j-'R’ ^ 

>V*£ /J 
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The R3: Recycle tfct> Idfa/}* 1 -R3 

3 u/t£ £-- » J*» i- if ^ f C &A/' 

Plans for the (>i^) 

Conserv alinn of Nature 

ji*- r^yjl l/^V £ «fl?A fitf-( f— fr» 3/^'^-^ f* IX> > 

-^ r 4- j^»» j^\L,ssf &£~ Jlru-/Js-Vtr% 

(National Conservation Strategy) 3'^-^J / 'i- c£* • 992 * 

jtiyjt tK=^v ( -wj J Xfrttf*t£ J^^L/<-k; 6 fiC* »> 

-i*iM&'#^£eM iSX-jt£'s>£ 

J/tT j'/^ i3l <£ ^ <L jli» • 

^0 £f ^(National Drinking Water and Sanitation Policy) 
if $y i £ jl v 5' j^y if ji JU / f &/*! t^l w r ' -<t 



/<V Sustain**^® 

■ ■'* <ji «iiy -T > r« j/ii 

. - ' /-oj jr ,* i£* /i* c- ' J' * 

c^' P” 

. z/’ iVi^r- *— ■ u'*^” 

J> if w ^"lC*£ *«— W 'K 


J Jti^if jtuC y^AaA^i/ 1 

^Tx> 

J jt’tfft Tfe£'l ^'i-UNDP^* 2006 


(Mass Awareness for’CiJJt t 

jjr j'L Water Conservation and Management ) 

2_/i* y/VJVV' 

-i^tHf^i^if 

’’SCOPE (Society for Conservation and Protection of Environment)" fy'j'-i 1 • 

^£- fy^ f s J&s£ \fjfo 

World Wide Fund for Nature tf-V'/J World Wildlife Fund ft^Uf J*)WWF uW 

^ u/ff> ii?L Ajti jr %£ 

M c ^o 

C\v° \ 
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V..I V l. t latrrpminK ^hX'..^Ayf-<f>,L &>\ -WWF 

4 yu Af .^C- J J 4 ^/* 


i£,=_ Jiy'Jv 

>*' f >v«jC 'J^r W w(sub-vi utervhod) • 

C Mangroves) Jjj ,-%#<( Jatropha) ii» JZj!.*#' • ^ 

OjOP iv • 

wetlands jrfV^*- ,<4 — cJP* L )"Saving Wetlands Sky High Programme"* 

(4-£f UPWisJfrJjutf 

*c- J> ^ - //iM?' 'fc- lyt)"lndus Basin Water Security Project'* • 

^ ^* ,l /*^iS ' 1 I* J •''w Jkr)"Regional Climate Risk Reduction in I lima lavas" • 


Bn sit lulur million about Itengitc Fever ,*, v ^ <£*! if - 1 

J '* 1 *- 1 ^ w&'^< r -'^‘(tropical) ^ (. 4 «fcs acgyptH $\*fl +. t^'J/b J^bsl J~< 

f /V 1 * 1 " 

J> 7'1 Vi U C ^ vj I. u J'j/j. ^ 

*• t* J w. fr '•— w' 1 ^ tC .^jS" i**U JjCj ’.*^_ ysU jf^ /vc- J, '_-j,»u_ jr >7 ^ 

jAs^ 2 " W*' M-V 4 i-* ^ 50 -tv^ 

W J — t/ , ' f '-/ i t f «i- .- fc f ^ L ^1 / lr* . c r,' lie* 

H m m M 

^WeedingM £1 ^ (bout mamm*.* 

."Hf e^w f #-•* J>. »j. ;, i-.< ■ b J 



j ■ DSS-J"( shuck ijudnimcl^/i'- t? (/ >- tv* ) DHF j-yj^ilh.niKHfhnt’k:)— *''J**~ 
-*■ t\*J*£»Jl)*/L/ i M.J- DSS-c- OIL j(rr: ik <$- r>HF- w Ti£ * 

* * - ' Jr 

# ^ w ^ _ ♦it- s t j£ f/ ( brei^tiiiiOwf^^ji^ 

i b/ $£,\jtA.J7 c£ -'J* Pfji/4&f*J # w 4 <— .tfj jjl i_ k/'i. 

jsUr^'wiJsrXk/'^!^- ^ — ajC>/<. w r^^: ( crusiaccans f re^'/Ca j. .y 

t'AQr 
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# 

Multiple Choice ‘i»y yj 

jii>J .1 

;,f»4yr (~) ;/t*»/ 0) 

^ f (i) (£) 

- * ✓ - 

/tf&& (^) ftr\$/'t CO 

/*Jv (») jJj/ji(c>) 

JLteL.fAaflr&t J 

- JH (0 

tf 0itj ^ / - ( w- ) 

t* - ^r» <c-> 

, 

*V st‘/&Mr-if G> 

C^/.'y )i% « ( )lfy *— .4 


IsjrjtfjJsfijiZLjZj' ~/ts* 

4 (i) 


k? M 

hjtifJ (0 

iT/* (») 

c£(? <&> 


„ 

Jt»y (^) 

Jt'7-^u^* (0 

jt'jyjc (j) 

» 

Jt$c^ * Co) 

«— 4 , — ^ «— J!> «— 

t/l/ t-J&ikfi 

J (t) 2 M 

i (0 


16 


f 




•« 

>/</ M 

{oimpeliloni 1^/4^ (j) 


Short < 


&* <T> 

<M <»> 



Questions 

v u ?4t-c .1 
-^Xu /S'izuC » 

ii<< X ^tACX/^ f 2,3 
?*. 3K&~J'/«C ivCjvi&j & 

l!n(lirstanding the Concepts 

Uj tf. j»/ ;/^J t -j Ife >i . l 

-uS/MM; J?t^r j 



- ip/fw y^'/ '< 1 - cVvf'wr l J? f Jj jV * 


The Terms to Know 


§ 

t • cA/t Ju' • • 

•** 

* 


• >11 • 

J5ft. 

J/l * 

f/yj* 

' 
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16 

J • Jfl HjJ&f-F* • * 


,fi> • j*h • • 


V -r 

Jv»* rc • 

J^f* yfcVT* && * ' 

oV • Jw^U* • • /*«< • &>— 

Activities u ^/ ^ 

fe~ ( aq uanum)^/^ Liu;i^ (f JVJ5? l<- ^ *>»'lc ^ " w **r ^ c -i 1 * 1 

Science, Technology and Society (firm 1 JVt^t/V X 

,^/^/Ai/a^ 1 jCf"f ' J* 1 -^ (^"3f ^C.A/G^/* *V *-Q ■ 1 

JtM JVw*-^ j^' 1 *2 

ffc^$#A/*df& \J [ s */'*’*- J * 

On-line learning 

htip://w ww .cnvironmciit.gov .pk/ .1 
www scienccdailyxom/news/carth. ../environmental _scien cd .2 

a* 

www globakhangc umich.edu/.. ./ecosy stem/ecosy stem . htm J .3 

www. biology . ualbcrm.ca/facilities/multiiTietlia/. iEcosysiem.sw f .4 

3dnature.com/ammvhtml 5 
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J1V 

BIOTECHNOLOGY 


17.1 Introduction of Biotechnology 

1 7.2 Fermentation 

17.3 Genetic Engineering 

17.4 Single Ceil Protein 





17^1 


y 

l ? -l 

17.2 

JfJ'Jer i7.3 

17.4 


- tfh-W* v'V 1 7-t 


A/AA/JT; X/ 

(Fermenter) 


rr 


w / 
(I ermenUlion) 


V" 


-A. 


Jir>tlffVV * &*<& 

(Technology) 

1/^*4--—- (Culture medium) 






( breeding Ifci A^iA 


Introduction of Biotechnolog}' 


W>J 




,..._,, ... ; ,i i_/A< diAi <►&*>/«. &*£t\ 
«?/'■'& <S */■-«- ^ ’jf oC Ji»' ^ £ 

4$ J 7 >ji( fermcnlul ion ) j ( -£ ^ ^ <7- J" C- ^ 1 

y Af W J j* ./ rf UU» Jv >5 JJvU* W jU J J '*— /» J 

3 ’ ° • 


>£«=- j:crwW 

4 * ;>fc r 
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fuel J/tftri *jf fJt/4\ J& 
xf X 4J> Jj^/ (DNA)^^r* 

W'i £LfX«- Ut-^Jujyuu _c_ 

jW^^'^Aa cv/ 

/*t)c'<J_lfi_ y >|f ON Ai- ^y»>^U-4=_ CC*A DN A 

» u£ t^*C * 1970 -/ /U“ Jvr^ <=. J*/ DN A /$ *Ji 

j£ # ] 97* .it £*tj$£. £_ i itf >*l if/ DN A £ Jit/Cfl U 

gA 1990-^' growth hormone io'rVt^*^ if 

(^ tt^V <£ <L-/vjf i yt< {& )£r* JL J? 

f (*$£■ cA-'G ^V */ (Human Genome Project) 

-/ / £$lA 2002 J3?j^ 

Scope and Importance of Biotechnology 17.1.1 

J 1 -*- &/$s{ j*L- J"\sJG'JC' Jy t£t IjCjrj^U 

Kiotrtfinolotty in the field of Medicine SJk£jcljZ4Z?<--(* r >)^ Is 

jfhtijC 17( ftisj/b&i interferon «L l tfL > 

JbJsg d f &±»*dj/wti&*‘A 

{gene ^j\r LJt/j &s. 2^.b L.x Jlr-'i \f'JL jy^ntU^L v7 3 

v ’J* i forensic medicine ) jyf ^ -i. ^ vCi20 c^f \jt jrz ^ thcrapv) 

DNA.c tji**ji ti+zf. JlVu£^ L 
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Biotechnolo y in (he field of 

Ff; id ait 1 Agriculture 

i£*:malted fbod)«J J 

transgenic )*J £^A<£.L sSW&» J^S^t L-t*£3(f li^ (beer) 

»h; -( x j^J **( < 

* " * 1 * * * * 

J /- 1 a _> tfr£ c- 1 JJ> J I * ._>y J*: -*! J>?>J * l^ 7 * ^ ylgyfty 

<L- U — \/\$'£-. tjh/t *Z— 'foJlJi* *<£— £ H^j /U«_ «=<< - U* *J* l vyJZj jt/i »* jf j'w^yA/V^t 

-of if S y *£. W &; l 

m 


JL **&£* DN A Jj 

JV 4— i; 


Biotechnology and Environment JjHydi^yWrVf l 

wKe 1 4 j\^_ £ ij. 4L. & it u- J t 

^lr£V »>ot« L/C Ip £j 0 f«C Jt»y. t. fs}ipfSd ' &'£- 

ju* J ji £ jtt-i&f&i tit 

i! i^f <£_/lr £_t» (microbes) Jl^-' 

<4- l-jjt /AC ( biosensors )//<?: I* (biofertilizers )// y Llp/t; l* (biopeslicides )/ > U i 

-^rUL/Jl^ f IZ**_ JlM JlXt- 1 Jc/y Ujj^^L J&f'o 

Fermentation } hh 



l*jV ATPc- ^4/ , yf , ^-r>>‘«=- > : ^lJyo^ , >-'-C rt ^V^ ~ J ^ )£mS\Ji 2C Ir (** 

PUfr. Ut*"* 1 C^C * c/^ t if *$\J» 

* 

*U C- (Pasteur )„/f l j£ * 1 857 ,U* f I# U r Jl> J'Otif.X' £*<=- »/£*-. 

**&?/' \&4-\J'-iJt Myft 
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17 

c- ft-A-J^’-.i-rfc J^lw^lpyravk-acidliiOiviJl.-.i./Jrlf'l 

- Wo* -4 i- S’’'; <£ l/~&~ i* Z. i* 





Alcoholic Fermentation (by Yeast > 

JL -- (Sa cAcirofloves cem istae } J J/f jf'ij l£*« 


(^/i^i^f)c/^Jl^ .1 

ULfOrfi/fy- 

$i‘ijijt}£ C* If ( 4r- £ i- M distilled spi rit ^ a/jfiC 0,^ z- W 

£-^%jS ( acetaldehyde S>/A.<iiji__^_ Jtf t 

-<i_ Jk.-* \* *-- Y J*i£ J iJifJrlS T Ji j^ r .y f U xfi\) tV<? ” 1 

Lactic acid FermenlaliniMby Bacteria) 

\Sit~/ r be i>c .<£_ ru ufc, <J$L~s Xd» JJv Jl ^ w^/' 

J? J^iHdairy>J/lc^^-/?^ J' If (*■ actohaeillu$\if \ > (S/rep/otwcwA ) 
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! 




CO, 


jhutja 






eMjjsA 


Fermentation in Rioteehnology 



17 . 2.1 


^ l >/"*< ( ( voy «iucc)J^Ji LK*tsausagcs)/^^U l 

i 'cf^/’u J? J-A&c t ‘ t/ f ryf, h£\> 1.L.L& ^ y»< ( w^./S ) 

-«£-tklfw^ (culture )£*—%£. f£/h£i 

Application of Fermentation 


<L If t fAji Jl J* 

Fermented Foods -» 

•'«* *' , 

/L^JtjG-- ^£'‘C- JVX 1 l/*J 1 > Jlf ft Jlf 

~ 'Jl *£j£ j) Juk j*/ j sj!. 

cr^/(>j;)Jtjj£' :(('ereal products) * p / y 1t/^L^t( 

(coagulate)^ ^7/ J*wc3i £- :(Dairy products) J/j 

£ i- fc» f- ; tXj M* £- «- 1 bf »s3#i/f k 1 -* 1 ?- Jlf 

- i^Z- If «L 


jZ&i*L£j£j (Fruiland vegetable products) 
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ttf\ lMmalt)»yfV#w£ (Beverage products ~ 

Ir* •*_/> ij Jl Jlf J c/^*X£ j S L CV k*w^ 3 t 

,^_ Ju 'i^^/'Z.sinuSu*^^’ fif c^* J ^ rw^yj^ 

Industrial Products oV* .„ 

if bi 4=- C/*? 



pCt&HLMjm 


‘Cb* IJf »«■£ ^'i^C 

A-rjrfJ 

{Aspergillus) 

(Formic acid) irditjZjf 

^i/^rif/ Of Ji^ 1 / ;/<£ O^yr' 

(Sacchromxces) yciiiJ? 

(Ethanol) J^“' 

J&ijlJ&sic-trtJ&jtL-k&L* 

(Sacrhrtmtyces) 

A 

4 

(Glycerol) Jj."'*' 

C-O rJlJ''i| w £wLb(— £- i£ 

(Atm i/faj) h/' J”’ 



(Acrylic acid) iAj&fi 


NOT FOR SALE - PESRP 



17 


173 


Fermenter 


ftr) 17 . 2.2 


-4. 0; 


^ £ i_ Ul Jl'b/' TuplJCt- (device) J ' 

j / mc f/l/ J/Unptimum A* ^ 

-a. Jlf J<&- A ?wl c f^/d^ *f?K * 


Raich Fermentation 




Jujct^cA^-C 17.3 Jtwff 

j£ j A c^% u A/ 1 - <7- f v Vwte- rif ^ uj- ?<?}-£- r fJP/*rt£ 

*£{? 



Continuous Fermentation 






L/jby' 


VL '<.*<= 


>*ia. w 7.tf.rif Uiij^ jK’}A'LjhiAX<^j[n 
A J > V'#< £■ c T«A >*>• 
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uaS as 


Advantages of using Fermenters ±i)£i 


(growth inhibitors); UagiJi 

... .. , _^vs>* C^V-' tr/i /tr*Su*'i+ W«il >- 

S ' - & pfJJ'tj i ; *f! jf?)4r- \J X - M ff , W-i* 
JvW J/Jf /' J^AZ > U?* J* J^t 
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Genetic Engineering 





17.3 


feft | Jtjc* M;<=- v^vt DN A DNA^i- ^ JA ,Jt 

.S-U^M yWlr ../.Jvtf DNA*1.UW 

cxS't/J'yJr'jSthS on a„ vO'.v 1 ^. Ai ,^--t >'** 

Objectives of Genetic Engineering jS'i-LJ'M'Jif 17J.1 

j0 m 

tJ <— ^ i c < gene therapy K|f/^ • 

J,£j%2l£*^v* , RNA v V*’ • 
Jy'VC Jy|fV** •=. j *tU/Styzi • 

&lk0^43rt'*d£bbsUjf£^ifjJ^ • 

Basic Steps in Genetic Engineering Jfe XT 32 

; fjgjt C^u 1 -C^; > ^ /* J?U fjs&f&toxpjf* 

Isolation of the Gene of Interest Sr t} -I 

l J^DNA <B( f , ^l><>U stt-c- donor) ✓») /rf Jfef* JLJrf^C 

( restriction endonucleases) j 1- Hr JjiCtC 

r2 £ 

Insertion of Gene into a Vector *2 

£ Lyr?* «=_ )i; i$ j/-f- tie fcC £'• *?*»</ 4- J*&itX*'d$£ \S$>£-4- tj *? 

m 

'*.j\s£- DNAyrffr^il bacteriophage) &!/?£* J> U DNAMtfA^.jVrV' 
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jej 0* W 






\£*dl 

sf\ 

if. A J l£ 

(DNAO4*(jt0v) 



£A£'**‘ 


% 

— M 

H 

i* 

% 


Jvjpjc^r^ 

J/f :l 7 . 6 v^ S 
gC^/ rJ/{ http://www/youtub*.COm/watch?v=)t2JUMG2E-lc ^^> 

Jl^f/^;ei^_ii<L >V <# iL lfijf^( endonuclease) :^sL t^4~ £- i- /£ 

(rvconil>inanl DNA) DN u£?u— vT/W^-i/^DN Ar£*-t£ 

. -** 
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Transfer of recombinant DNA Into huM organism DNA J 

DNA*Ar£t£*j' 

♦ * V ™ * 

-tf-CVc£< Genetically Modified Organism: GMO) 
Growth of the GMO ( JU^Jt^)^ri^(GMOt>Wlf^V<>^ A 
rU V ^{culture medium )(-** GMO JL i— *—s J -**' wV’ 

Expression of the Gene of Interest tJ ( .5 

Achievements of Genetic Engineering 17.3*3 

j£t » f-^V Jff £ i_ Z £ car'll ;# • 
jC 1 7.6 J*JV£ jC^* -fe'i' £ J>Sf Jc^ 1 - w7 2i «r ' < diabcticslJS/’Zl 

-c/T^i-U* 

'aj^' 4 -*v' Ju>5mg*4~ «- I V#/jU *£ ^LU (*^£ ( E. to//) jll/o'wTiw^# 1977 • 

If (thyinosinlcf • 

A 

# 

4- fcCjf (/ < brla-endnrphin) (//*>£ > frfc a- J ^ ^ * 

(pain killer )JuiJ±}$h 

and mouth disease • 

*£ 

- Wj W 
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* I980- W 7 S i£**»S&4— i Jj'hZjt Jk -^'^i ant i-v inis Interferons • 

- */ w ' t; ^)i L-/* 4 1 t* *C JJ ^ 

<_ j rrji $£. &??, l/feCir » urokinase v/cf»ji hj?l *^c£>r < • 

'V I haemophilia)^*? /Ig ^ 0 )C - • 

0 © ** -fi_v*»A*/' 

vj'uhalas^miuil-r^ ! ^Vj! ' 1 JeJ AJ ’* i- i- 2g - AC jffft Jgf • 

v** 1 k w-*— 5£ k t— £, 1 sickle-cell anaemia \yc i J e J^’ 


— 4 - 








Single-Ciil Protein -jfr' 


-& A. cfe v 4 - J 1 J= /fi. « 

.^«L»:(rilameniou'*)^r / 


u£\ jy%X I# <L f'JZJt rd'J&f 

•—- i SCP)^-"v S ‘— j \ <!—■ a- (psf 

6 u- V Ujr\ 
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l/J&r/' •*&* -f- 3«f 

^ i- u 7 jA- w-; —As *'& '"Jl — v S*~ Jz-ss-r/' »&-*A* 

_ w r minifood )1A/1 ^ novel protein K>- , < Jitjfrf'Z 

JfaL JvZ( j£^»' f V r’i /#* jA* XsJtfj'h?~£' U*~ J *«£ *- -' i^ ( A U ^' 

ti»yOy^i_(Scrini»how)»**/yj>/il(Mass»chlusell5 InMiiiiue of Technology I JVti'-i' 

^r/j 7fJr\ 2U Jj,jp Jc£< J* £ 

f 50 JZ / i<fi v- J* **'<£- Jx 

s-r 20 » ui< J Z Z <* w £ — ttr-^_ tf># ^ J 250 j. jf* 24 ^? 

»?l ;i/ 10-15 , '>'* Jvf < soybeans )>•? I • •'*, r $jtu - 

fis SJJ Ju J* -J^Z s J^'f -^rr-"* -r- M i *' '■’ - 0- — — J -£ 

4-h >z #ri±£r/j&jij4iiiJ*<J s •J > ~ 

^ W&JLjr*. jt/Z Jir>Z J* -A-f- JVW S&Sd ' tArw^i-* J**' 

_ ^ J*ji ; ^ 1 >JV J, l- Jy^ > >A ,;1 *-•£ 'V*V j ^ ■ Z 


J — r u/4 V cZ; A 
»^Z JJHr iA/t-&Z &' 
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Multiple Choice 




■ ■ - ~ • 

1 XsVifJ-bl. *_ J-Isflj* ' |I/ feS 

J ^' 1 (-r> 


.1 


w/^V 0 * J»/^ (0 


J^rj£sf (■) 

w^V 51 - J^* 1 (&) 
j£***iJtsd* j£^ r 

c/» c\ J jJt * 4 (_ ) j&Z&jH (i) 

G) bfCp^V^>s^ji«fRNA(&) 

J> I. j* ' ) ^ A L>V A ^c. 1 ' 

(_) xV^ 0 ) 

cH*/* 0 ) C rfrV&> 


plgHpS *** # M. 


.4 


z/Jfhj*. •__ ~t * 1 ( f) 


bU^rrjA (6) 


vc 

Short Questions ,1,111^ 

V* ru <GMOM>>» Ac 

l nderstanding the Concepts J'hihf? 

-*JiM ^^S^Jif^tPSS^iS 
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r^ t/*to3sS»\**~ &f?4'J&J3u *\r£- 

* 

^0 L 1 & J l ¥ 7* v^* 




The Terms lo Know 

s 


/£ * * w 


JVS'. 

jh. 

Wil^» ^ 

Jt-jC'. 


^rS-6 d • 

> 

ct’4 


DNA 


*t*7b /, * l f 

k , Activities 0 \ff/ ft 

^f& 3 *LjdL^jh&Lt .1 

Science, Technology and Society V 

_ |^ T^ t iBttiattjA!^l)» c-—t *2 

resistant virus resistant Jt^ J" Jc/P^L 4 

On-line I .earning ft 

www.scienccdaily.com/news/plaiHs_animais/biotechttology/ .1 
http://www , youtube .com/watch?v*x2jUMC! 2F-tc ,2 
www.pakissan.cont/biotech/institiites.btotech.enginccrilig.shtml J 

www.ncb.gov.pk/ 
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PHARMACOLOGY 


1 8 l 


18.1 Medicinal Drugs 

1 8.2 Addictive Drugs 

18.3 Antibiotics and Vaccines 










**>?<« y 
18.1 
18.2 
18 3 


I Nv j 


^7 71 7" 

f rt- v * p- > 

<^.l(.'iS^U/t.'l (Vaccine I 

4 

?; . ■ cr'cj^< 
(Antitoxin) 

** I * * 

(Bronchitis) 

(Tunsillnisj 

t/ 

(Tetanus) 


P 


•* — 

I, j*’ 

ihjji 


~~ — ' — TV" 

-*Vtcr’ 

(Antibiotic) 
fei 


— 'C’w 1 *' 


lii 

— _-L, * • 


( Analgesic) 
I Disinfectant ) 

Je%j£ 

t Mac tcriusiatic I 


\j* f • j, ‘ 




l pharnwcyKfv S 3 '* lai 

tJ* $0 **■ li^S-C. 

J~ Jv > '«! *ii‘ f w'Aj p"/ /**" W t 'C 



— 


0 

(Palhogcn) 




( Pliant ucotog > ) 

./r/Ltf 

k 

(Cardiotonic I 

J* • (AnliscpliO^lvrJ^' 


»tfiO* - 


9Kj£ 

. )^fT- ■ 




(Bucicnctdiill 

.... ,y 

(Infection) 


</*" 'c/* 7-^- tv^Gn^* 4- 
p/ ^-- j- tA ^(Middle Ages) 
J«(j sttij * { pharmacologists J^'tflA ) J;u <»j 

-1* r* i S^* (/ J** w' -dL j -f? ^ *t iJ \J\ c- 

- 1 XS jft t 

(drug) J> j (»•<_ 7 'it si Vptf P- jlrptf ^£.yUlf 

iU-ttti. Jy t-^ Ic'r'/^- M medicinal )^l(phniniaccutical)(J^«rl vi-«z~ C*lV 

tAr —l ft* c/«-v7 iifct Jik |8# 7>l^ ^ sL. iU"- L 
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.i^rwu k tu- c? ‘‘* » >»•»*' ♦ i *ww 


Zm w ' 

(M uteri* Mcdica)^l 

^ T| 

/ yj*# (/^d^ CV ^'^=- ^ (addictive drugs > 

-C^/^r 

w *2*£ j£ <- y^ZL.^ l>*£ vl «'y # 'w .=» L ^ l J 1 

Medicinal Drugs 


»|*li%>h lajMc^-'*— ‘ , ' l «C-t» ,, <p)Vv.rip<l»Hl<Ju 

*,- — ^•’C- ' -^- O^— *•/(>< -' — 
* - # * ■' * #• » 

-- * 

(traiMju liT'‘(l»rWtunie*) 

-illiae 


18 1 



J ^ U f, *~ i/f. J2 i ij > M wt 5 (A* * 

-tjjir 


# # * * 
uiver the u hi n I c H V ' A> i ' ’ 1 ti f ^ ^ 


yi'cC .^ -’ c‘'-*f- cv / f*r 

# 

j*/ i> 


Synthetic Drugs .srltj'Jft’ .1 

.*r ^yli Jf^y U'M ? — i j?'^ 1 -<i- rtf 

.( aspiring 

Drugs from Plants and Fungi * iMlwy^^lrc- *2 

ru i- if Jy Jt&i&i analgesic t 

±ij L 1 « /f* yj -«i- tif uCr £ ( fcxglos e > '<fj* 6 1— >( S 1 Z_ '■* w'^ 

c- (opium poppy) ^ # r'c t, ^ , r -«£- FU l-'^ (opium (A* 1 c~ (morphine) 

_ . . CkQi 1 
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JW/Ll IH 




1K4 



Drugs from Animal* J 

Si J * ( musk )J/ iJ*£. S*~Jl S **4£- £) f s 

-v/?— Iw'J'jip- Jf j^fanliloxin*) fS tJ^0d3V>^4$«(wu) 

Drugs from Minerals ^Itrhj .4 

% tfc£ltr '^*c " J(f Jc/Vc- 

J?y£. 4 . ru i-b (Iodine tincture} 

> vrj: JPS; JSi -e f *? i ^ <=- 

Drugs from Bacteria ,5 

-l/T Jlf t streptomycin 

Principle usage of important Medicinal Drugs 18.1.1 

-4- Jiftf j^S tf&< S i— ^ fZl ^ o j f w uo^'J i «< 

- »y^ * t pa race (a mo) ) Jr* l£ i^< ^ tfe v ? ij/f/wjz, £ b S~( Analgesics ) if^\fi i • 

-r^ s S S'* Antibiotics * 


i *A?L £» V * *~~V if fc*' •: fi 

WW -CjV V^v* “■v r wT lr »''»*** f 

W-*-- -kv (/* J c^'t— sr’^^V 
v 1 -4 ^ 

*;< j? • J jCv (ttimmycin) ^ ll = - *>J v 
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/ jff (unLhpctic*} 
i v>l«C Xm antibiotic* t£< 

- -Jw*' 

■'* (disinfectants) A 

^ * * 

- 'tvfViSeV^ 

^^-ii(*l82749l2)(J«q*h Lisictj /O;* 
i blcrilc (w 1 1 < — w n 3* — w*^ 1 

,tt^ A/l .=_ jAizf&tff- jf'-fJ? 

_M*> (carbolic acid) -*£* — Jli* J Cf*^ 

-l'»/ 


,H5 jumrjy^ 

-•^(ccphakjsporinX^^r^ <(tetracycline)c^ 

-(dia/epam)f 1 J 3 *' 

^/i*w^U~Stf»4C (Vaccines! • 

£ (B^tf L*)B^rjAi'( whooping cough :w*Ci£ ft) 


A 

(* 1R«| W5) (Sir Alexander Flcriiing I -&• j *' ik**/ 1 

* tf# 

( Pcniciitiam f-i( ~ ~ >^' > -rC » c-‘ I- -i f 

f Li C 

//**/*- y«5J|/J(p«>idllin lo* ’-^C 10"'*=- nofitfiim t 

jf \ L I *M5 V ^ 

lAJwC* 

J»^ w ''. w 7 . ’nP-wT >f<j-*=- <^- •^G''' C-J *£■ ’* 

.4L, 

- /i-/' k? w? e ^ * A*! * ^ J /• j • 

/Q* ,»/'<e\piry # 

- LTir^iC. //: {<->/»</ • 

U - 4 - c< J; I » C* 4-1 ~f J h Jr * 

- ^ » /V/* 1^-'-^“ 3' *32 'S' * 

i£s-| tWa&fiJk/ftS**— J^s-i '»yC * 
-jA^b'jCL^ * 

„ Vl'«='V> u£*- > l t'J] *1 ^ * * 

- w! /C?tA- > L £ ■&. '?vC '/Ur i- « /'-* 'f-v ' * 
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*: 182 


Sedatives J 

. 

^ l j< «L- *±A ♦j’c/'-wj * 2 . H ^ *0 £'-’/' Ji/’> ImC 

_ w ? J\j5r\}<L f\£>kc- I- jjLJf-C- JrrJ'hijf* jr'Sj *' 1 

Narcotic vHKt .2 

~w* Jr*<i fL-/SL ifrjij^(chxmk j£U )(/•->%£- t«L _^T ju jV-f- 
>J Y*JterC*--'Jl JkJI^.S.IwL acute b&MlLfis* 

iji-Jl<J^i (codeine) ^iiCj> (morphinr l^/l 

k W t*A y«=_ Jk^IWjL y«*-< Ji£. tj j U»* ’ZL o 

?•>*•.£. J.' *■.£ f w t£| f (^ wT* JJtf heroin) Jt/?. c-JtLxob 

3 ^*fr(drowsiness) 


iduiihirfiliiiK *•* f »>'*/< w^-— 4; '*■— —?• 

y laikilgoit:)— 

* I * - ■ w i * 

»>; *■> v ’/! « •jyjfyH /U* w ^ .v^C i*.VJ 

-t/£i!*9 




JrtL^iopium poppvi^ :|*. 2 u^ S 


■ i^r- «L_ ^ 

Ih.ilhk tiutuim) *r*t 

-Jtl-W 


Hallucinogens «* 

^(psilwinl j/^Uvri ( mcscaliiH ) cd^C* 

* L * \T I ^ %> 

Ju f# Al* *— % *■£}£- ( cactus )J** 
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Jy/Li ih ir) 

jif 'X’-cff Jv J ^> ;t ^‘ = ' 


Marijuana 






L^TijA hyit^— *^ *b l# j i 
ijf- v r - -*£- ,p "i* , “' w* “ f i- ,, C 
imt\ittnel££<*lcaHeifu*|,jf^ — ** 



L MJx*- t -*~*'e±Z'Sif±c'£<£ -e 

£ C C. tntfinr ) £/< J%[j+ ( Connab/* jar# vw t/W 
jjfce- <L AJ^S JW' JW JX'tijf'jJli 

J.J !>»>i ;eJ.*J^ ftjcdje- t* W*'* 1 W« i* 

<?J^u/</l 4 .^J»/s -«T J!r**V> -i 




f'/’s^^ 1 ' Jdf •*m*rA 

{ PmI>v\ bin niushn^mi i lMonunp-gkw>> 


I r,mWm I 



(Pc>fHC‘ aCaciusl 


tOv^ HI 


Drug Addiction and associated problems 18.2.1 

^ : l£ >>V Z-* Ji> UfyAj&Jtylrl-hL* if~ ^ Jr* i»^f «>’ 
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m 


J 


f;i 6 J. ’ t* J fy/d[r*>£ j*. &JjrZ-f^tg sL 

L- w ^j j\ A: 4- jF W $J*t* SJ* Pilfc|f F 

. j;jl) i> w - Z- * * j£ A*ZL > /■ 

•£. ^ J*a* -H -^'*=- «=<< i^-'^ J ‘ j '~ 2 ‘<$jd J^ 1 

w '/jy 0#L- yTK w t «£_/: 



J £t^ic- jt /ii'i if*^>j* 

J »'ff V i- '»■'• t»J ^ JjfZ 't 1 J#*u ^,'ir? 

~CiCjJ\ k- >J*itts > 

******* * 


lT (social siigmall^'u^j^'S'/ 

^t/sJiWtJL s)hp\rf<z- if u£ Z_/Vu 


<**< ** tynci v 1 
_^_ c-k^p.* M'J'iZ-yJi /«i ; 


Antibiotics and Vaccines t(j^> ^j| 

-i*,? .jSf^yj'cT^f t J^ , '5'£w , t5^* , » 
Antibiotics 18-3. 1 

tl <l. &Afi / £.A<z„h}\f&Je£\if m ' 

Bactericidal and Bacteriostatic Antibiotics (Jf/jf* 

f. *>■ **/ 

V* 3 K **&%j&* tT^f \ 3 , ~ , 0 / r »-J 2 1 
j*» , w ? j/^y t^i/jw AAfi/£ mJV ^ r</ 

- wj*t t 

Cephalosporins '/jxf&r .1 

fc-V/^'L j^' . Jxj> v 6 j£'*- &Aa»'c£ u ^ Jyf wTj'jJ^J i/rf- 
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broad JU ) ' p"* >»' J 2 w’«** ' 

v"*V i S' 3 (V J"V r J 1 •( spectrum 

J 1 -V a c *Z l & L. J* 

S~ { (narrow spcctnwn-, , '^»c) 







jw U 18 m ****** 

oTfeu * (tonsillitis) yTlWC* («w throat ) w *>jX -(pneumonia) 
- w ? 2£ Ku i Ct_ ife ~ — > f ^ /’fc sv^ »V>t bronchitis ) 

Tetracyclines .2 

Jcjfyi ^ /T^‘ kJ^ ‘c ! J 
£. if jff Jis*' >**V 1 c*f — o LU — r^ 1 — ^ «►* 

. . y *_ ifc ) 0 ( 

Sulpha Drugs -Sulfanamides ;>lty^oCjtft* 3 

.^_ ra u -.f/ZuP'jZ J*’J2 J~*z\ i~ p >>$ at* 

* * ™ ¥ T 

a* jr rf. ; -»: J'isr-^'u^ 

L. ft&iJL Jc V>> W? ^ ,y J'!F J * folic acid ) 

C if Jir^ 1 J _ — Cf It 

Antibiotic Resistance 

JL 1. /^ b J** J'» 

c*J' \J^K. l j 1 '- 1* ''Z- zr f<S’J^'i, /& — yi> -' wj ^r* A/*-V? 

\j£*ff k ij^s* iScf*u~ Ja w'^’V t J^ 1 j w it^. t* j- '-**- *7- ^ -* *k j t? *•— ■?* w 1 

_( k«£- //*» jj^) J^r 

iu<C^t aJ'> j^L&V c* e*nr>-i_x v'Vktr' 




jjVntnkL X *A i'U^ 

>i;u? i><^c> ii *;rx *" j/»' 

J< y ft tlhui/nk* itlU«VIK'!»» -*f /t w'- ; 


t* if 

-CJV5/ *tfq&iJsz \i' x 



j? . . c I Vaccines IHJ.2 

^•f- k-^V'X 4 ’ 

J ; < — % ). y.^wt ■ >. . _•* : * £- r.}?.y*yi ^ j^~' 

m #. • I * - 

~ w ^' - - - • v_ - ’,*t (immunity I {,$/ J 

o -f-***£ 

— (Edward 17% 

," * 

«!• .* *__ X" ( pus ) Jv «C (cowpox) iCsr ^ 

fFe^A C^t.y'i. # jP'. 

Jjr.iJfciL iJtL. ' f %Jr£J*/jC>L J&j-J'i-?- 

1 * - “ ^ ‘ — — I 

•_ ■ c' 1 *"* ''^4,-^'? ’-'Kr± -6^{fl/cj2^^H^'»^*Jlr’*’v£ 



£L (antigens ) j£tjCT%£ J K i £- /-"' 

- s^Z-xJh //V c'LX/* -wj 

-i ‘ j *( antibodies *r£, >, U 

minL <1 W— ^ H J**-w£ Z ’ 

j >* vj - w c X c-'^ * c-7 ^r- * memory cells ) VL *jLj 

j&'L- '>-L r.tL. J’- 

tv **&&%»/ Iji/* ^ 

s/»Sc£*rJ (ktim'lj^csAC Jfr f _ ✓ *< j 1 l ^ 

... 

-w£» •' j.-* *•' -N >t>i -Vi 1 <i •'I -o* w ? s^'y “Vi 


The mode of action of Vaccii 

J/: tli/o^ 4 * jL J»<^ 

if v4 c" -f- J • J -?<» lix 
if ^ 


NOT FOR SALE • PESRP 


191 


Ji 




JUlflrty lr 
* 



Multiple Choice 


4 


*V*J £ ^‘J ' *1 

±Lb*£.fftJU&.Ue'>\ ££&*£■ «> 

v 0 > ML ^ (i> 

( v ) (•) 

Ik.*' (>) ^yj^tc) 

tc-fc ^t/c-y/CffeL J 

(w) ji^yi# 0 ) 

™ » * * 


• ife-ir O) 


(i) 

< 6 > 


.6 


?«£- lr&> *J» JcP'*=- w~w' 

*'** (') 

c*U (•) &X#r <£,) 

T u ? J/f J ir*" <y yAC >A *>'>1 “J?\fd f 

:k^ <~) orftt 0 ) 

O) >*Artr <*> 

V w ? 4- k;p> p Ji! >u **" .7 
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JilMitWft 

M 

jti/o ( — > 

W T(J^ Ji/;t, J- J (c- ) 

w r jtf/k- (>) 

Short Questions ^!fV/^ }( 

-df “* 1 

iJ*j* ii **^ -i 

,\£ idktJ&'tfrwSfJ-' 3 

tc. <=_ T > jL cj> 21 ,* i wt> '>j^c r, V i/c « Jx 4 

-^fiJA^A^*^rft| *5 

rndtrsUiiKliu^ the ( iintt pls — '- 'Jj^ ^ 

-wIa^w^- auC 3 

-4 

The Terms to Know «»^h^-*SylrU^*< // 






* dCf^f 'yrf^-'v 
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t«Jx * 

JW • 
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>itP^ • 
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'*4T * 

-* ■) 
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^appendicular >kclcloni^ : ‘ * 1 ( 

-Cic- uC j0*Jjfafolf MiUckiJ^' 

:< wumon i float if> n ) c/^<V' 
-=. it IPdS l *£ U^' W-v^ ^ ’ ^tateriipcdfk in U-ruction tK^ -^Jy 6 1 
,-, lUpy* l£ i/io *> b£jCi £ UinlmsperilW lnl^racdon^iU^ Jirfi/' 

'■< ii»t«T»eoroi« i^Ojc^ 1 
t*< 2>Vd£ J iw'/^lXi jt b t/ UimTtionfcV 1 
4 -tfffJ tiffed/ 'iJr'A l"y£e- k/J " (lrmilln)c^r J ' 

^_tUJ \f^\£\J* l ‘/£’f % #\£\f'l*f <l kJ* (Inhalation or inspiration > 

Of ' +J'/'A •> feC^* C K (origin >o£/»< 

*_ Jl A^-*V^± ' J i'*’? r* «* HfcJW V^ OJ (n««w>ci*;i' 

HortrwwthriCbi 

■<Y- ** 





fc£s£- J> Uoitcw vt(-i I^UcTr' 
./(jiJUr^^i’ 1 ^ :( osteoporosis >«/'' '•'(JtT* 1 


tfjfcfMfd*' (Ownori^ulaiiom^/^f' 

\S'ii£r t *Jii-fy)f*i r*W ;# L*£ )#rJl Jj%.<£ I olhctoD bulbs > 

jViL(i - fc^)| , *i < HooftnobJtr^J 1 

Jf* *i;*L. '*sii*\$j£j/ij}i l n/j/ti Jtkif *j&£ • krrwpoputatlon hM icHft '"' 

(O' «r> ti '” 1 

J< (on^mila itf/fti 
*LjJ H»vul window >t 

df t itSAjJ *£c { mAcm'.pore^ )jj xf \£‘ *=- 4 Ul J>»'* u~ *J f ^ S : (ovuk»X^w( 
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w * *S. £- J" v Ifptfreal germination i 

^.OZS^/Ae-cC; 

Jf^<i—Xt£ 4./^^J^iC J r ' r ~ (cpididim> J^ ! 
t'l'i i^>!/.^ >'*£_ f L- J.2L. <cpkoi>h 

wy 2— ,tt Jtff'ti jC w' , V^w'*»'“i l ; lepileps> ) iTS^r 

i iRl/ciuiliiKr l,^- Upinephrinei^ 

r^KicW'u^.*- &Ait ilk J*/_ '}(*•?, Lta*' (cpincphnnc i^' i'^'t ladmutliwi^lji^' 

G-tJ &j£iX*/g‘fkf ~* > dy > Jfci (adrenal iortrxlt/^#t^' , > 1 

). - . ' 

C/ Cr-l^ JV** 1 { tid renal medulla Hl*-*-*^*! 1 

'f?i> (acetominophcnkj.^t^^ :i aspirin 

*f- z/Jtp, w r tc J/£]i *k£e/r*A :'i«j£. £./»«< (oestrogen 

(efTetcorsi jjfii 

*£. 5Lj»«» I ncruvoue ifri^ 1 

1 W V t--_ | ’ r V »• )>C f J '^js^S l/£fc J I ri_ lr c.' *1 i -'a 1 C ^*»4 J 2f% |lKTumcKHl> fjt ')/ 1 

v"-— /Gvt'gJ^lf 1 if4 — 

r/fcA&f >*/£*J^La< k'drinurl 
w* ^-k^_Hy;^..)lj|£$ - s£-(sr,<£;*\L~ f'J-if'J* ‘itxcntkmiii^J^t 

\^Ji iirMH-rinc glan 

ifaj&xf&si ( biomass \/i£ J K '•* V V •*■ (ecological pvraiukl ' 

V* 

i)i'^[ )^£2-^-^4—J " :( aqueous humour t frJJ% ■ 
< 7 - r **-'*J/ ,y^*/<e- J j-Of ' iHiunlcI 1 ^ ■ 

w “' vs 7 ' 'T s.*^ '>'jrf • ■ J-* s> c •'• J ^ ’ ->* (axial skeleton i 
•f- ry t'lC iffi. H exhalation or expiration |o^>lf^ 

w~ I'i ji t > i -*'£*— lalxrolar duct I 

^- 4 U l/4^fbX ,* >* ^ ’jZ j :|«Krolu<i (/jf^i 
Jl si* — r „_ -(unphvscma HffJ* 

%.,'r- wtw C ^-*'^-k > V^* lanthrn/*' 
^aollbioticsli/^^i 
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f-t 4M«ldhimic botwnr lcli"4^4 1 • 

HyfjflXjli ^nfldroeciunilfA/V • 
itiwxlcss\^'lS : 5 awidnfrin* Bland • 
cJa& \ ijw±~ C t /->^y > r ' A bi-iite-ir-fifXtk* undospcmi timet rfctk* • 
L/ i 4f3N^%/-X'i :i*nd«prfwi nucleus if • 

£• sjtndMport*)/^^ 1 • 
k analgesic ) -£fj * 1 • 

c ’ \$U+'£-{)v(Q}lWSv}f :(tjmpank mcmbnuielt^C^ (car drumi^J/: 1 • 

!<^2 '/«>>.^-Ja ^a-Wotkk-£c W • 

'*- ' Wind spnl»^^<uplk dl%cl-£j-* ? 

J^s**ihr** uatitonnmk mhow * 

V2 — $£ 

C •(■rthrttfci) i/V^f • 

< audit un cnnoli # 

(Wen»fc/4(ft)<^ ^aaytodmer^ < • 

*4* &?£.££& *» •&. 

W T j (allrmatinn aftM WW tl— i) • 

ai^>f'(^Xfii , f < pollutant t-/!*/' • 
U< JU i H pollution |£y T • 

yC'^idsL^iCf' tiriv^r • 

»&***£*& IlskisirfUniterluiiwi^^irt/jr • 

fcA,/ tk>dupiini*^ltf * • 
JitUfliV 'thall and socket joint U&'Jt • 

^ ttK-C^w dinars fission It/ii/l • 

fbioBifochcmiail «jd*)i^Uj ^iii\ • 
X^4dl&*t4^\J*AWkfafaA ^hWofiad nitrogen fiction! • 

. 
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1 :ibii»plKn-i ^Vl • 
^'^ J *-i 1 ^ UXl </> J j j tj / • 1 H biceps >t/Tij^ • 
'(^H^h^Jr^.* (htidrting)*/l • 
^hronchilislt/^tfu • 
JcJ 1 *^ c - I bronchus \J*u • 

J ;( bronchiole* >/A-< • 

U J V«_ j f; i Jc*' ^^<4- ' : < breeds « 

k-'j X- (lMilb )^4 • 
^iSSifsJt)/ < distal convoluted tubule I ttytJJi • 
J*<— *5-* L- lAy/i£ ;( Bow man's cup4u\tljrfx£i • 

<S“ ^ &i£mSS ‘/-V^.s-*' i hone) Ji • 

(seed dnmMnry ( ^ ^ • 
*“*- ^ *XV !(^l 
w ? ^ J^I :( bactericidal ijyujypf. • 
sc <1 *J*M - * <^1 i jg&£l /*£ 1 (harterbwlfllicjJ&ty^- • 
-i'l/iA hjt.jJrk'i—.' (p«r 1 heiK^vnLsblu r " _i: ^C , **l • 

l purlhenor^rjn • 

<sqCt" 

*f- >£✓*/*(£ ilti-* (ponsiv’L • 

'^'s<"sAj— **'' -(pv nun id of blomajKi^l J 'i)/L • 

fi< J J i ji jT U i j! *‘i/ M<(| jssx!^f»s^j& :< pyramid of numbersti/^itji^ • 
4- t/^/^SL^i4^kU~/n ‘+W2si*£t/2£$£Ci t :ipitujlan ubmdtj£jS$ • 
*'* V 4 — 'j!»4 , i ;»* (predation tc^ix • 

* * I « 

C >>*. w ,-^1 IprogeslertHib^t/'rft/ • 

iproduccrl/'^jjy • 

J^r (pressure Hit ra Ion) » 

jf. ****• 

^ J' - ( shtsM Ajc_ fjf ^4 (pfnrmile(Jt*^ • 


NOT FOR SALE - PESRP 


199 


jZ*-} ipuikn grain* 

t’rfr# V*4^£- <=- Zj( (fx*llfn iubc) v ^C^ 

JtlLi hfJi, )istr*£\nj{, £r£-/^ u pollen 

y 4 ^ Ji4*''ASC?£ ^pollination! C/^6( 
JttfjLxJ&J-* 4 papillary ducLsI t/W# 

ttfJrtiVfcJftijftt* (parathyroid) *ljl?» 

tf_rUSjC'a^jy jj'# :f parathormone ideVr^ 

r^i-sie-y:^ >>»•*=- « /J\£AtUi '?<- ihh* 

i parasympathetic nervous system)^ /M/J&fto 

£- Z »>^r 

JL( £&/»/£ ^/jjrjtf J^) iX l/*-3t ^ *>V 5 (peritoneal dtalysi* ly^l 

*f- Jts : l peripheral ncnouv sysleiiDi^L^Aij^^ 

i pupil 1^ 5 

ta- (j^U^iAA / <hrr*thln C > tijv j* 

T&u&t 

Jr ^>X=_ .=, -* J)j U |f ^/i»£ £ O’ J" , »- ^ r '*’» *&M Ivarialiunyl'i' 1 ^ 

^ jl? K thyroid eland) .t/et/Ji? 

'.^4^/t ’-( thalamus 

^"rid ralnkM^jT 
Jeji^ J> i» tricep*) i/T & 
.K^ 1 * ^ jffyf If '•( IntniKyoi 1 ' 1 ' ■' 

:< true-breeding i 

JZL. ■* trait W < J 
^d^juLotiu;* > J^JZ<-* > 42L.j£b r 4 windpipe >JfjV (trachea)^ - ; 

(tympanic mcmbrunc : < tympanum » 

' '4Wr*7db**)fArt}e 
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W* 'si Hltndnni^' • 

— fV :(iwi»il^ • 

C b, •Jy'j t **?/£ ‘Iff/ • 

>££-G.jXi£r'/£ £1 L*j<£. itulwrM^jt * 

* if'*— J ?*A *i't‘ < cretin i <w }&*/•'/ 7^£f ■>/' < (luhular wrftbin) # 

, ■M' 

/ »-» W J'»4_ <1# «- £-nl J&r'A i gigantism I# • 

<s- r i { sccdi i n jj )J* M'*S jOffijfA L't/S" • 

ujJ* fJointi^J! • 
V?i)x*At*>*rV+i£ds]£ DNA (genf • 

f-tf' # ’ < cmnhi nai i on jf-Jl t/~l< ( grnot ly pc Krf • 

* — 

f- J<f Jt/W. P* CAtHhiUhlcilK3feO>C/^/j^*^} :< marijuana # 

tiT 

L/fJvv^o^ jui^uV^tT 1 (/* '-£*w< jJl*U -iaslhmau> • 

•c.JUvVlil * diaphragm > fi/ji) • 

y\'\f£ Idl&iytenj-sUltr • 

f&'t-r Jt ><«»'*_ ;i dinl v mv ) /Ai, i • 

:<dih>bridl>.rJfJ«J • 

*$( %£itACi^t\£&f flK r »r.rtJSc.^eJ*f<5i(?Ce^/ (diabetes • 

Jyt-J , »*LK4£_fc_Kc^^* ( 4- ^2,^,1 t&rU^c. lAA’ju-tJ^t HdwarfismjfJO/M • 

•iTrV* w ’^;y*^jj^_iij,u»**'»L# : ' :tdi>miiutiil indi ) • 

1 Hdrniirincalionh^J/tJJ • 

-Ml ftftytjff Jftys ‘eLsfiC ^dtndritnl^/* 1 ^] • 

*/t-'<i - 7 (rodsijfb • 
wj»? ^ >> ’vj ^rliuomcl^/Jt/ • 

/ |, < l lHfi,j«Jli*‘!^(L iL l»c/?t.i^nNAv l ^^if < restriction cndumidiHsfi • 

(rhnd(tpiiiil|/njti • 

U? £ ('"l? ^ 0 U* U^^y^Ki :( rrprud ucUaa v • 
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: l retina I fcA-j 

JUCjV^L L. L . ;£*« /C vV^l U receptors VJf^* 
>>C'r^'J , >«L. (rtvoaiM: lrtil)*irt^>^ 

(fi^ < V i/ :< reflex action ta^U/^ i 
V T J -r > |/ /V' i ? /» j 1 1 £. 1 v’^'* -i ** < i/V- <3"a » »•-'»-' (reflex arekp£u/^> 

ipeneot inicrc>i ^'DN aX' :( recombinant DNAlDNAj^J^jy 

> dt/* (renal pyram>ds)ii<^J^/ 
y|?X jC^JLc J ^ : (renal pelvis I i/& J*/ 

((renal tubule > J«£ a J*' 
^ renal corpuscle I ij^s C*“/ 

rfTs&Jir^JlUisjL'r- 4 rhe uma toid arthritki 
tjd<Sy<>»iJ<L/i)fe IlLfo^^fl^y/r^Xcrl • X^'.vX ((saltatory conduction 

y¥hs '*-J s -*—/»\S‘, ji^flac (synapscli/l'Jk 

LCfV ■( , P* 11 * 1 nenealJiy^f^- 
vT4-|fK w J ‘J& i 'Jf/£»d , tSd?y£ :i»permaiidii;3M< 

sfik-r/C (spermjUigenejdc»wr^C< 
oa 2.h ji (kpennatogonlaifcife'^' 

^ uporophj teK^^MT 

i / »' A > iii *Z-ji i spongy honeidlt/r 

-** ^atyleit/t- 

J. i w *4r Wrrtiumlf'A' 

* (stemem S 

4^. xf *<*£*- t- ^LtrJ’Ji 'r hf.,»u -( cm ii k/*/’ 
^ T/'/y u£- y* j '/Mj r% Z- / bt*sh (fr m pena nr y Hgaitieni » J^-l5 
ll, f/foZLZl J Ir j. x if' /v«jCV/f ^xjmpathctk nervous system | f~'j’ \/Ji^ 

-(naroCum)^^ 
Jw J/ 7 ( sclera 
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^7 /iv'Jr^^Lw 1 :< scd a 1) \ hOJ£ *- [A^uia Jij/~ 

<-K; Jj*Vi y U* jJ')** J^^ t Af r j U~- ^ t^bj} \*j. i -/—t ilikrirtoni^* " 

J*iXj£’d*'f '■<-- fj< r »> i' L t 1 P Hulf(mimid«i;*'U/ 1 ' 

^ “* *Vi*V J '— - C 1 %***'-& ■< » j mbioki* )\J~'r i ^ 

^central nervous ijitmt^ViAj/' 

jO/C'MPfrfC ’& (ty>^*il l (lingle-crtl pntfdnte^jF -J 6 " 


f- Jlf l/ 


J/^fc- J 3 *^ M :(somallr wnmn system 

/-V* \^^ r <ji) 

iC/jrMr^^ (frowth bonDOKrlcI/^ // 1 somatotruphin M^OtCr* 

:( seed coat !.£•/*'' 

-f ba&ij*' £J/*jC ^cerebrrfcortcmtJ^-lU^^ 
. / (cerebral hcmhphrmiJ^J^J^^ 

*<< ;(«rAraml(* > {i/ 

^crtbrmpinil fluidlV^r^)^ 
f/J jf'* Hffrfbrlliimlj^f 

: I cephalosporins l ■/;*" ^ 
Of >j? yV***J f\J\£ fj'/X. <ct 4I bodyH/JkJ^ 

£4 (sflfctlvr rra bsorptkwi I 


1 vmlHrriilir niuh).^ • 
\i»4jLf~ m j?\i£i/ 1 seminal TwteleslJ^i J**" * 
J! iL J 1 ‘J\}tj'A>fir M s fi 1 vcmincf ennis Cubulcst^eWj'JtV* • 
fj$L-nv*£ ii^y*/iiJ / ArJ/ 1 j;^;(/ (l (Ii 1 sensory nrnn)^V • 

■(Schwann cdbl^^ • 

£_ If £ jU^ Ju*- y 1 imedidiijil dmg)^^ • 

# 

i 1 I phytoplankton l • 

yf~j*sjs* r (paralysis) c -6 • 
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si- I'M;*-* JZijfeC \f * $ f W Fibrous cartilage 

(pharmaceutical drugi— 

VH* Hpbrm«ol«8)iJi , Aji 

fcHf j£i; :i fertilization h^tFV 
tf- Ji»p^4>-C^V uJ^tf C '’f Xk y-xf' *i£d%f (frrmen union 
js\£ fj*j\ 0 '£>u, .(fermenter) pt/ 

at 

<S_ tlf l SJL* tW *JZ *£%/•?■*&& J &*- 1 ^fragmentation) J**} 

4 iL. i J 'cc ' •oimmphrrir nitrogen fiwliun^'^c^j/tj^' 

^tci/W4^IJEv0^2bK^ (flexor)/^ 

^nte-fl ^Wfc***^ 1 -(food chain 
£, k*s* i3»' JrJ»£~* \J$A+y ut *\JZ ' * ftwid web j^jiW 

-( fnrrbniln 

^ U ^ J>”' (foUkkpJ^/ 

“ !fyt*lu_ fJtjrffJV\fi^ (feedback mechanism 4* 

/j/ ;vJ>r/> f *t.^.rk/J^'fCi' 

c. f 1 ^>1 A i fallopian (ubca)ij^c/*^ 

trf y^JL (phenotype h^r Erf 
tffltffc'YJv'T* ^ fusion nudeustJ^ttfJii 

*a‘ * 

(renewable resources li/uj^YcXf 
L- b% wV* ; < natural selection )» C{ J *2 

*u 

Ji L~ f*J SiJb*' >cf ^ ‘w^vj L~f r*{ cC 4 :( natural resources >JV*J/.j 

^ U carbon cy cle • jfic txt 1 ^ 
i+* ‘a* tL~ JK (carpdl^vF 
,=,i»t<Ji*^_ NsSlk^"£ J» ;( cardiotonic) Jtt£iA 
P{ga —eedoe ) 0 :<cartHnge| $*f 
‘-tJjliZ- J £■* i 'jt' (corneal 
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Jl Z_ j 'iju i W 1 :<c*nmo(TS>i>Mtjjtf' 

^_oC; - -li*: v" 5 ' / J e! t,> 3 cochlea I ^*V 

»VC :(choodrnc>lMli/*ta/^l' 

-jet ?iA/* »-’ J"* J^' I rutting i Jfc 

. J^l petals)/? -1 corolla | U »/ 

DNA -^'DNA ^ ztchromatinlcft*/' 

.£_ ^ernoium^/ 

IcranW btKiral^b^V" 

L ~ } C$ J 4, Jcf-*— >{* * ^vartrlifftl^^f <rtilthirs>;/'j J* 

y colourblind ne« l J*4r *t ? 

J *u*if £<3? hO/k Jl ’\£\/ > *3l}%^hj%.»Jr&‘<-\ M cloning) 

(collecting dattKi/1 

(compact Iwodc^a-l/ 

# 

*i- J^bfi^lf £ I ?*-£<: i Z_ ' :< consumers \/i^f 

Tw-< rS'^v-j-V* Jl*— ; I co-dom i mi nee I / 

w * u 

*i.rtk'*(i;*i, \'Jl jK(buds)/i^fc./t‘ 2 „ , t^P'l>tKi l #i>* , C#C*c^V^ (corm/// 

CV«-» fi vfstf. If •*</ /-f ‘v,-- W^*V^ •( commensal ism 

J\s £- <C j«/jfc * ,*>■*'✓ ijZ &■;£/' ^ coni-s l>/ 
J 3 '/(srpaltf#" ‘tf- * ^ J «r" Fji^ 
vJi-»-*f£?jK'^(uric acidl-i^^'/v-w^ 1 ^*-- ■* : /wf* * (eo«0.i.»F 

4. ^ jk/ f 'tdO-^/FcM (g> nortf urn 1(^0^ 

Ilf u~ >l_ i sap l^r (initiation 

£. • \J* $J~ ^*i- ./Me- W'tf. rif W&iZ-e-i— (crnfting)-^ 1 .' 

J l" &<J* if Jnj : <kidnr> failure) tirtfj&-fu*’-' 1 ' 

‘ J?Z* '(kidney stones) \$fi\J^,iJ 

. rjf . a cjjtc.^% 

JI<Li(£L vW (grey mallfri,^^/ • 


NOT FOR SALE • PESRP 


205 




I glucagon M$fif 

J y J$iz Mm 'f.r'jZy' ^|hHiwniloi^y/ 

igl«mt*ruliir filtru 

'J : »*tobal »mnning>«£/<*i>/ 

sJ&jL* 

Ct*S\gi yfi •" ' <f * KaMwui c ichiiug* \J> 9 ijr< 

*4- odfr? 

c (Eaitwlnphvleki/S^ 

t| ganglion 

^ ry »; I JdK V:i f~ i t^vr- J- nlhbolrip*) HJvf* 

' P rt*, tf'L- it*. J 'f.iji -i ' :i ligament M-’-'tf 

" LTI'J^ *: M i loop of Hunk-l.£j— 1"^ * 

*;£■*. !(l«xilJ<Vw* -ilocmhjO 

AUrynwJ^i 

• VA* ?*»'£. s/H£- & * ilanmnlti^ 

l Km£r*JZjijr^j& ti^jAL •* J‘J 4 IrnikaN j 

iM JU l Ui t^-OJ^l/c" ironmeot tJ^L 

.yfut — >|—i opmm popp> ka-'; e.'-iV.cl. * J* 5 *','* :imorpWii*l(A 

; O.Q f 

JJ*tr/i^iJ{*£.‘sij£ , ^ybAJ' (mjeiin thrallt)^ c^t 

^ J(st '%///*- (mkrwpyle*/^ 1 

*. tfj'r-i 
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